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LEAD AND PINCSINGUTAR, 25976 
by L. I. Perry and Blair McCarthy 
INTRODUCTION 
Production and Reserves 
Active lead and zinc mining operations within Utah are confined to four 
mines; the Burgin and Mammoth mines near Eureka, the Ontario mine near Park City 
and the Deer Trail mine near Marysvale in Piute County. In the last few years 
the state's annual production of ore has averaged 400,000 tons, the lead content 
has varied from 10,000 to 40,000 tons and the zinc content has varied from 12,000 
to 30,000 tons. The recoverable metal content of ore produced in 1976 was 
15,965 short tons of lead valued at $7,376,000 and 22,155 short tons OofF-Zine 
valued at $16,395,000. tah's all-time vroduction of lead stands at about 
5,653,000 tons and the all-time preduction cf zinc stands at abouwteh, 959:,000. tors. 


Lead-zinc mining is associated with the mining of other commodities such 


as silver, gold, and copper. The known leaG-zinc reserves for Utah are estimated 
to be in excess of 2 million tons of ore: Inferred reserves, based on operator's 
projections and by geologic inference may total 19 million tons of ore) (James, 


Geographic, Geologic, and Mineralogic Environments 
Lead and zinc occurrences are generally found in the western half of the 


state, largely in the Basin and Range physiographic province and along the 
western margins of the Colorado Plateaus and Rocky Mountain physiographic 
provinces (figure l). Lead-zinc deposits are found predominantly in Paleozoic 
and Mesozoic sedimentary rocks, usually in carbonates and.occasionally in sand- 
stones and quartzites. Ore is generally controlled by faults and fissures and 
found as replacements in adjacent rock or as fissure fillings. Their shapes range 
from tabular to pipe-like to irregular masses. 

Lead and zinc, as well as copper, silver and gold, are predominantly found in 


three roughly east-west trending mineral belts. These include the Oquirrh-Uinta 
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LEAD-ZING DISTRICTS: IM Vike 


Beaver Lake 
Bradshaw 
Frasco 
Indian Peak 
Lincoln 
Newhouse 
Pine Grove 
Star 

Box Elder 
Lucin 

Park Valley 
Promontory 
Rosebud 
Vipont 
Paradise 
Swan Creek 
Escalante 
Fish Springs 
Tinie 

Trout Creek 
West Tinic 
Gordon , 


wie w.. 4 


Leamington 
Argenta 


Mount Baldy 


Cottonwooc 


Bingham 


' Santobar 


Redmond 
Salina Creek 
Park City 
Dugway 


Free Coinage 


Gold Hitt 
Lakeside 
North Tintic 
Ophir 

Rush Valley 


Willow Springs . 
Carbonate 


American F 
East Tintte 
Tutsagubet | 
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belt in the north, the Deep Creek-Tintic belt in the center and the Wah Wah- 
Tushar belt in the south (Hilpert and Roberts, 1964, p. 29). These belts may mark 
areas of weakness that provided the channelways for igneous rocks and related 
ore-forming solutions. Mineralization is generally related to the emplacement 
of intrusive igneous bodies. Almost 95 percent of Utah's base and precious metals 
has come from the mining cise nih located in these mineral belts. 
Method and Scope of Study 

This report concerning lead and zinc in Utah is part of a study made by 
the Utah Geological and Mineral Survey for the U. S. Bureau of Mines. Information 
was gathered from more than 40 mining districts encompassing 225 mines and 
prospects and placed in the U. S. Bureau of Mine's "Minerals Availability System." 
The gathered data included information on geography, location, environment, geology, 
mineralogy, lithology, workings, production and reserves for individual mines. 
This report is prepared as part of the contract requirement. 


The study was conducted from December 1975 through December 1976 and required 


a thorough literature search, field examination of many Orathe mines, and contacting 
owners to obtain relevant data. The study produced a compilation of ell the 
important lead~zanc mines,.and oistricts of Utah 


HISTORY OF LEAD-ZINC MINING IN UTAH 
The prospecting and mining of precious and base metals in Utah was slow to 
begin. The early pioneers and settlers were interested in establishing an econcmy 


based on agriculture. They searched for construction materials, coal and iron 


rather than precious and base metals. Expeditions were made in the 1850s in searcn 
of lead ore for bullets which was found near Minersville in Beaver County. The 


first lead mined in the state of Utah (then the Territory of Utah) was from the 
Lincoln or Rollins mine in the Lincoln district. Zinc was not sought until after 
1900 because of technological problems in its milling and smelting. Serious 


prospecting for precious and base metals began with the arrival of Colonel P. E. 


AL 


Connor and his California Volunteers of the U. S. Army in 1862. Most of his men @ 
had prospected in the California gold fields and were now encouraged to search 
areas in Utah. The West Jordan was the first claim to be located, September 17, 
1863, in Bingham Canyon and was soon followed by many others in Bingham Canyon 
and surrounding areas. 
Large scale lead mining did not begin until 1869 with the completion of the 
transcontinental railroad. t made ore shipments economical and furnished a 
cheap way for obtaining mining and milling equipment for the complex lead-silver 
ores. The development of mining continued to grow with continued expansion of 
the railroad. Development followed quickly and by the early 1870s Utah's major 


metal districts had all been organized. By 1871 at least 29 districts had been 


y 
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organized in the territory (Romney, 1963, p. 49). Metal mining progressed from | 
north to south and by 1874 the Silver Reef district was organized in Washington 
County. In 1870 Utah produced 4,167 tons of lead, which increased to 15,000 tons 9 


in 1873 and to 25,000 tons by’ 18/76. Between 1870 and 1880, Utah supplied 20 to 


and graphically illustrated in figure 2. 


Zinc ore produced in Utah in 1904 was largely in the form of oxides suitable 
for electrolytic plants. Zinc was a deleterious substance for most smelter operations 
and penalties were assessed for its content, Zinc production in Utah began in 
earnest in 1925 with metallurgical advances in its mill recovery. Through 1920, | 


lead mining showed a general rise in production, although fluctuations resulted 


in response to metal prices, transportation costs, mine operation problems, and 


labor supply. Depressed metal prices held production down in the early 1920s, but 


after 1923 the production of both lead and zinc began to increase dramatically. @ 
: 7 Pe le ; : i es ete a ohne oe 


In 1925 Utah produced the most lead in its history, over 153,000 tons. The high 


in zinc production came in 1929 with over 51,500 tons. Utah maintained second i 
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Figure 2. Lead-Zinc Past Producti 
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4,289 
4,421 
4,312 
5,096 
4,882 
7,145 
6,145 
3,229 
6,385 
5.426 


6,142 
6314 
7310 
6,682 
9,398 
13,303 
15,353 
11,858 
6,563 


11,267 


Table } Production of Utah's major nonferrous metals, 1865 
[values reported in thousands of dollars) 


Production 
in tons 


= 3a 
1,665 
F232 


2,726 

730 
4,330 
8,184 


8,920 
8,534 
9,429 
7 S35 


12,146 
14,786 
10,643 


9,200 
2,216 
4,079 


Source 


USBM Minerals Yearbooks. 


* Prelinunary figures. 


in tons 


1921 44,594 
122 67,766 
192733 101.724 
1924 116,956 
1925 153 335 
1926 147,635 
1927 151.285 
1828 145,315 
1929 149,377 
1930 T18.278 


1931 72212 
1932 62,776 
1933 58,688 
1934 58,077 
1935 63,510 
1936 69,886 
1937 89,458 
1938 65,657 
1939 67,634 
1940 75,688 


1948 55; 
1949 53,072 
1950 44,753 
1952 50,210 
1953 41,522 
1954 44,972 
1955 50,452 
1956 - 49,555 
1957 44,471, 
1958 40,355 
1959 36,630 
1960 39,398 
1961 40,894 
1962 38,199 
1963 45,028 
1964 40,249 
1965 37,700 
1966 64,124 
1967 53,813 
1968 45,205 
1969 41,332 
1970 45,377 
1971 38,270 
1972' 20,706 
1973' 13,495 


1974 10,510 
1975' 12,679 
1976! 15,965 


Lead 


Production 


Production 
Value in tons Value 
35 3 


4,013 
7,443 


14,241 
18, 713e 
26,680 
23,622 
19,068 
16,926 
18,822 
11,549 


5,862 
3,767 
4343 
4,298 
5,081 
6,430 
10,556 
6,040 
6,358 
7,569 


20,030 
16,771 
12,083 


17,456 
16,168 
10,879 
42,322 
15,035 
15,560 
i BP 0 $s. 

8,443 

8,425 

9,219 


8,424 

7,029 

9,726 
10,545 
11,762 
19,385 
15,068 
11,945 
1Z,3:73 
14,175 


10,562 
6,224 
4,399 


4,729 
5,452 
722719 


2,560 
5,670 
9,281 
26 306 
47,590 
49,593 
46,929 
51,510 
44,495 


BW Pec io 
29,666 
25,245 
28,198 
31,107 
36,192 
48,001 
33,658 
34,526 
43,788 


41,490 
40,670 
31,678 


34317 
32,947 
29,184 
34,031 
43,556 
42,374 
40,846 
44 982 
39,223 
35,476 


37 239 
34,313 
36,179 
31,428 
27,747 
37323 
34,251 
33, lod 
34,902 
34,688 


25,701 
21,853 
16,710. 


12,619 
19,640 
22,155 
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position in U. S. lead production and fifth in U. S. zinc production. From 
1930 to 1970 lead production gradually declined while zinc production remained 
constant. The general decline of lead production was due to increased costs 
of mining deeper ore and the difficulty of locating new reserves. 

In December, 1971, Utah's lead-zinc mining industry suffered a setback with 
the closure of the International Smelting and Refining Company's lead smelter 
in Tooele. t came about as a result of rising production costs and a general 
reduction of smelter feed (James, 1973, p. 1). This was the only lead smelter 
in Utah at the time and U. V. Industries' custom lead-zinc concentrating mill 
in Midvale lost its market for lead concentrates and closed down its operation 
as well. These events forced several mines to close, including the U. S. and 
Lark, the Ophir Hill and the Deer Trail mines. Production dropped and came 
from a few large mines in the ‘Tintic and Park “Crty districts that had their own 
mills and markets for lead ore. Lead-zinc mining is gradually beginning a 


recovery, new marxets for lead and zinc are increasing and prices are rising. 


The Deer Trail mine in Piuté"County recently reopened. Tables 2 and 3 show 
lead and zinc production in Utah ranked according to mining districts and counties. 


Table 4 indicates fluctuations in metal prices throughout the years. 


Arrington, L. ae 1963, Abundance from the earth; the beginnings of commercial 
mining in Utah: tah Historical Qnarterly, v.31, n.3, p. 192-219: 


Hilpert, L. S. and R. J. Roberts, 1964, Geology, economic geology: Utah Geol. 
and Mineral Survey Bull. 73, p.. 28-37: 


James, Allan, 1973, Lead and zinc resources of Utan: Utah Geol. and Mineral 
Survey Spx. St.. 44, -66p. 
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Table 2: Lead and zinc production of Utah mining districts 


District 


1. Bingham 

2 saePark CLT 
Bo Tinkie 

4. ‘East, Tintic 
S. Rush Valley 
6.8’ Frisco 

t2 OonLe 


8. Big & Little Cottonwood 


OferS car 


10. American Fork 
il. Fish Springs 
12... North “Tintie 


13. Mount Baldy 
14. Gold-Hilit 
15. Lucin 

16. Dugway 


17. Willow Springs 


18. Lakeside 
19. Promontory 
20. Tutsagubet 
21. Bradshaw 
22-° Indian Péak 


~ OS 
LencoLm 

. Pine Grove 
Beaver Lake 


5 KRW Nh 
NOW & W 
‘ ‘ 


> © 


Gordon 


Park Valley 


Cor 
aa 
Ue) 
Ho 
ae! 
rel tas 
wQ 
ct 
O 
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Escalante 
S Troutieneek 


G) hore 


Lh Rad ted akin TRB 


Districts producing small amounts 


; Argenta (Morgan), 
Paradise (Cache), Redmond (Sevier), 
Santobar (Sanpete), Swan Creek (Cache), 


. Free Coinage 


County 


Salt. Lake 


Summit & Wasatch 


Juab 

Utah 
Tooele 
Beaver 
Tooele 
Salt Lake 
Beaver 
Utah 

Juab 
Tooele & Utah 
Piute 
Tooele 
Box Elder 
Tooele 
Tooele 
Tooele 
Box Elder 


~ Washington 


Beaver 
Beaver 
Tooele 
Piute 

Beaver 


Lead/Pounds 


4,485,279 ,000 
2,892,885,268 
1,286,704,541 
1,025,694,543 
439 , 2954923 
403,889,000 
356,424, 846 
251/612; 522 
56,456,100 
36,394,148 
1h, 292n4 9° 
$2,774, (02+ 
9,650,001 
8,667,110 
5,900,000 
2,908,900 
2,767,492 
2,284,683 
1,818,000 
949,733 
909,572 
328,800 
307,524 

25 op ao 

25.1., 882 
247,022 

DLA peu 
31,600 

13, 800 

Go 

4,652 

2, 700 

2,800 


Box Elder (Box Elder), Carbonate (Uintah), 


Zinc/Pounds 


1,886 ,091,000 
1,185 ,927,642 
138,045,003 
294,943,133 
153,458,487 
43,564,300 
88,241,753 
24,487,428 
6,937,947 
5), 942,505 
2,800 
19 , 5194. for 
16,498,624 
39 ky ene 
600,000 
2,913, 700 
30,200 
26,160 
6,546,000 
22,009 
5,603 
547,600 
F200 
62,035 
2 196 gas 2 
280,500 


29 ,Q00 


of lead and zinc, exact amounts unknown: 


Newhouse (Beaver), 
Rosebud (Box Elder), Salina Creek (Sevier), 
West Tintic (Juab) and Silver Island (Tooele) 
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Table 3: Lead and zinc production by county 
Lead 
Rank County Lead/Pounds 
A ae Salt Lake 4,749,818,077 
ine Summit Lp ete 
ales Juab 1,190, 339,611 
4. Utah PILRGZFZLZ FOSS 
Se Wasatch L,O1LS , 676, 880 
65 Tooele 845,156,194 
Pe Beaver 466,788, 703 
Be Piute EG, S98 bs.G 
9. Box Elder a, O22792F 
IOs Washington Lt, 3894 339+ 
hi Iron 704,486 
eee Morgan 683,383 
tee Millard 348,710 
14. Cache 30,488 
3 oe ps Uintah 13,960 
16. Sevier 165 810 
aye Sanpete 16 ,000+ 


(Several other counties have produced snall 


Zinc/Pounds 


1,963,598, 886 


618,398,413 
LOD 52557,9 33 
282,114,441 
567,529,499 
277,483,607 
52,149,100 
16,433,414 
Pee ER Re 
24,300 
547,600 

600 

416,515 
17,883 
5,710 
108,454 

29 ,O00 


amounts of lead and zinc) 
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Table 4. Summary of prices for five major nonferrous metals, 


1881-1976 
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19450212 12 6’ 25 OS ian 52’ 35 
1946 14° 15 8’ g* 73° 80° 35 
1947 21 Zea 15 11 91 72 35 
1948 PB Pe 18 14 91 74 35 
1949 19 19 15 5 ie 91 72 35 
1950 21 22 13 14 91 74 35 
1951 A ae Tihste ss 18'° 91 89 35 
1952 DEYN ae EG, yey 16Le 91 85 35 
1953 ZOMG 4 tue 1 91 85 35 
1954 30 30 14 11 91 85 35 
1955 IP 39 15 12 91 sg 35 
1956 42 40 16 13 91 91 35 
1957 30 27 15 At 91 91 35 
1958 26 24 12 10 91 89g 35 
1959 31 29 12 1a aige9 91 35 
1960 32 30 12 13 91 91 35 
1961 30 28 11 12 OTE 192k 235 
1962 31 23 10 12 91 109 35 
1963 31 ZB 11 12 103 1280 2 235 
1964 32 31 14 14 103 129 35 
1965 35 36 16 15 102 jleae very SIS 
1966 36 50 15 15 129 129 35 
1967 38 47 14 244 123 TSah-s "2s 
1968 ° £49 = 50 13 14 214 214 325. 
1969 48 62 15 15 164 1793 35 
1970 538 63 16 15 Tia 176 S 
1971 48 50 14 S 154 Ate 
1972 51 49 15 16 165 40's 
1973 1S pis 16.2 Di TOS ag 
5o 7 4 THES as Ss Se A Tk Le Se 
LOTS 64.52 Ab.5. 39 442 LET 
NUS KS GS. Fi eye VST 435 2S 


Source: Engineering and Mining Journal, Metals Week quota- 
tions. 
U.S. Bux..Mines, Minerals and 


Materials, a monthly survey. 
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Table 4: Summary of prices for five major nonferrous metals, continued 


1D = Domestic, F = Foreign. 

2 Reflects purchases by U.S. Treasury under Pittman Act to replace 
silver sold to Great Britain. Act established price of silver at $1.00 per 
troy ounce effective 4/23/18. Actual purchases took place from May 
1920 to July 1923. 

Purchased by U.S. Mints and Assay Offices in accordance with price 
set by Executive Proclamations. For summary of this series of acts see 
Annual Report of Director of Mines for Fiscal Year 1946. 

“Reflects adjustment in price for domestic producers of gold to com- 
pensate for increased prices in other countries. Price finally established 
at $35.00 per troy ounce by Secretary of the Treasury on 1/30/34. 

SPrice set by OPA Emergency Price Control Act 1/30/42 and retro- 
active under Executive Order 8734 to 1940. Price controls terminated 
by Executive Proclamation 11/9/46. 

“Price set at 12 cents per pound by Office of Price Administration 
(OPA) for copper delivered to Connecticut Valley. Price advanced to 
14 3/8 cents per pound 6/3/46 until termination of OPA. 

7Price set at G% cents per pound by OPA for lead delivered to New 
York 1/13/42. Advanced to 8% cents per pound 6/3/46, until termina- 
tion of OPA. 

* Price set at 8% cents per pound by OPA on zinc delivered to East Se 
Louis 1/29/42. Advanced to 9% cents per pound 10/14/46, until ter- 
mination of OPA. 

* Price set by OPA at 35.375 cents per troy ounce 8/10/42. Advanced 
to 45 cents per troy ounce 9/1 /42 and to 71 cents 9/21/45. Finally 
advanced to 930% cents per troy ounce 8/1/46 and decontrolled 
11/1/46. 

'® Reflects government freeze on prices in response to Korean Conflict. 
Ceilings lifted to 19 cents per pound on lead and 19% cents per 
pound on Zinc 10/2/51. All ceilings removed in February 1953. 

110m 11/28/61 the federal government ended eales at price set by Act 
of Congress 8/11/46. 

12 Reflects end of government policy of backing $1 and $2 bills with 
silver. Price advanced to $1.30 per troy ounce and maintained by the 
Treasury at that level until 7/17/67. At that time Treasury went to 
free market price and finally to highest bidder sales. 

130n 7/28/65 a law was passed providing alloyed coinage. Half dollars 
were switched to a 40% Ag, 6% Cu alloy and quarter and dimes 
became a Cu, Ni alloy. 

14On 3/19/68 the nation’s entire stock of gold was released to back the 
dollar in foreign exchange. Caused a two-price gold market; countries 
in gold pool maintained price at $35 per troy ounce, otherwise free 
market gold is several dollars per ounce more. 

'$Gold prices rose throughout the year because of a variety of factors, 
including international monetary uncertainties, war in Southeast Asia, 
and balance of payments problems. 

16 Reflects President’s agreement to devaluate the dollar in December 
1972. Price of U.S. government gold raised to $38 per troy ounce. 

17 Zinc prices soared; copper reached 74 cents per pound in April 1973. 
Free market gold up to $91 per troy ounce. Dollar devaluation legisla- 
tion passed with an amendment allowing U. S. citizens to own gold. In 
December 1973 price controls were lifted on 40 nonferrous metals 
including aluminum (up 16%), copper (up 13.3%), lead, platinum, tin, 
and zinc. Scrap metal price controls were also lifted. 

%*Zince prices continued to climb and production dropped. Copper 
consumption slackened; companies imposed a reduction in number of 
orders accepted. 
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BEAVER COUNTY 


Significant amounts of lead and zinc have been produced in Beaver County 


in the past in a mining history that extends from 1860 to 1969. Presently 


there are no mines producing the two commodities. These metals were produced 


together with gold, silver, copper, and tungsten. The produced lead amounts 
to almost 467 million pounds which, at the time of production, was valued at 
$22,153,998. Zinc production amounted to a little over 52 million pounds 


valued at $4,262,340. The annual rate of production of these two metals 


along with those of copper, gold, and silver are listed in table 5. The lead 


would be worth over 125 million dollars and the zinc over 19 million dollars 
at January, 1977 prices: 


Lead and zinc districts in Beaver County that have produced are listed 


in order of importance: Star, Frisco, Bradshaw, Lincoln, Newhouse, Pine Grove, 


Indian Peak, and Beaver Lake. Star, Frisco, Bradshaw, and Pine Grove probably 
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or future production. The district locations 


Beaver Lake District 
The Beaver Lake district is situated in ties Beaver Lake Mountaixs which 
form. a low circular mass.of hills Ml omles (17k) oe oteMuliord.. The 
mountains are on the eastward slope of the San Francisco Mountains and west 
of the Beaver River. The relief is low and elevations range from 5,500 feet 
(1,676m) at the eastern base of the mountains to 6,900 feet (2,103m) at Lime 


Mountain (figure 4). The district was organized in 1887 and is principally 


noted for its copper production, but lead and zinc has also been produced. 


The Galena, or Independence Silver mine, is the only one with significant lead- 


zinc mineralization in the district. Apparently only lead was produced as 


attested by recorded production figures. As little as 56,449 pounds of lead 


were produced, or as much as 217,620 pounds. The breakdown of production 
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Table 5: 


Year 


1860-1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
18993 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
19C7 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 


Production of lead and zinc in Beaver County, 


Lead/Pounds | 


3,700,000 
5,176,000 
6,528,000 
7,000,000 
7,910,134 
10,109,548 
12,570,864 
45,423,988 
30,197,000 
24,800,650 
9,800,000 
3,800,000 
3,124,000 
3,758,740 
9,129,800 
10,818,000 
15,155,760 
18,893,760 
14,261,000 
10,255,800 
14,691,600 
9,115,000 
12,180,000 
8,153,030 
4,983,453 
3,916,510 
6,907,969 
5,022,768 
5,565,694 
7,538,300 


4,458,996 
3,089,141 
5,766,356 
6,235,535 
4,534,678 
7,652,669 

10,454,583 
8,337,928 
8,589,416 
5,948,220 
5,321,400 
6,506,428 
4,897,083 
2,808,314 
5 ely Pac 
2,375,746 
3,471,858 
2,589,376 
5,024,565 


Zinc/Pounds 


780,276 


1,039,144 


54,902 
656,457 
Sisgf33 

64,927 


1,175,186 
5,522,324 
7,143,746 
2,989,811 
3,969,405 
4,133,464 
2,518,987 


44,268 


S375 
156,372 
40,201 
167,229 
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Copper/Pounds 


10,000 
5,000 
10,000 
27,000 
65,000 
75,000 
850,000 
274,290 
863,993 
60,000 
50,000 
87,786 
10,000 
5,000 
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137,234 
511,888 
428,916 
203,688 
702,085 
635,564 


5S 387088 


47,414 
28,258 
46,770 
92/850 
61,308 
270,369 


1860-1975 


Gold/Ounces 


765.00 
340.00 
285.00 
405.00 
425.00 
550.00 
425.00 
967.00 
580.00 
484.00 
125.00 
300.00 
300.00 
125.00 
310.00 
250.00 
110.00 
130.00 
170.00 
125.00 
712.00 
505.00 
827.00 
720.00 
1,084.00 
281.00 
1,003.00 
1,283.00 
"835.00 
631.00 
1,863.00 
2,728.16 
2,707.45 
2,280.74 
762.92 
827.89 
2,301.10 
1,650.31 
1,117.85 
1,002.18 
630.23 
2,023.62 
2,192.06 
1,893.16 
1,447.23 
Beals 
251.84 
535.75 
721.46 
673.09 
1,601.84 


Silver/Ounces 


2577120 
226,625 
420,000 
646,625 
756,700 


1,108,530 
1,501,341 
1,857,586 
i, 652,989 
1,6 25%,:300 


420,000 
250,900 
Zsa, 188 
£91 /100 
325.4330 
560,880 
677,160 
L3G; 256 
720,144 
421,822 
700 ,O94 
330,510 
296 , 824 
309,986 
244,939 
146,932 
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201,259 
256,064 
344,437 
288,821 
279,694 
381,862 
297,833 
350,315 
290,109 
188,628 

80,894 
114,876 
133,428 
105,671 
274,549 
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5S continued. 


Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ounces 
4,180,434 128,450 259,767 1,028.79 
1,186,328 97,886 53,459 325.71 

668, 332 240,812 13,517 161.23 

J LLG SETS 1,288,591 76,477 235.30 
4,082,440 3,463,354 106,900 677.01 
1,035,168 477,719 _. 73,942 767.88 
-—— -H- — 7.84 
3536" --- 23 2.66 
16,648 10,233 4,513 21.23 
205,475 178,750 9,699 212.80 
127,087 — 989 74.20 
266,712 208, 400 15,967 95.00 
392,500 21,604 17,755 739.00 
1,398,213 108,750 20,683 1,546.00 
1,032,200 529,000 484,000 1,468.00 
324,000 705,000 63,600 269.00 
627,000 291,700 107,800 365.00 
279,400 726,500 118,500 238.00 
445,000 291,000 98,600 147.00 
1,396,500 _ g99,400 438,400 454.00 
2,122,000 1,605,000 295,500 503.00 
1,637,000 2,198,000 230,600 399.00 
700,400 435,300 59,000 318.00 
302,500 60,500 52,000 215.00 
29,400 4,000 161,300 48.00 
252,400 253,200 32,500 41.00 
582,000 364,000 30,000 113.00 
2,000 sL+ 18,000 6.00 
30,000 on 48,000 15.00 
=e ~—+ 34,000 10.00 

8,700 400 202,600 26.00 
89,100 47,500 203,806 51.00 

_* 235000 4,000 12,000 7.00 
1» 165 ob8 46,000 _ 14,900 23.00 
~ 46,2001 218,700? : 39 , 200 58.00! 
470,000 470,000 _ 108,000 "F542 00 
4, 400453" iadyae0 PS “F165 e0o%e) 131.00 
26,000 10,000 1,798,000. 129.00 
___ 49,600 * 5 145300877 YE" "6, 1 Teo aa 752.00} 
156,000 56,000>" —§3,722,00m@rea 509.00 
50,000 32,000 5,690,000 681.00 
33,5001 6,800! 4,664,000! 452.001 
53,7001 19,2001 3,602,000! 31.001 
24,4001 13,9001 1001 4.001 
-— --- 1,429,200! ; --- 

to _~— 4,936,523! -— 

nan --- 5,904,000 =-- 

— ---~ 5,494,000 --- 
466,788,703 52,149,100 100,447,518 58,486.64 
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Silver/Ounces 


203,907 
46,617 
28,216 
72,060 

236,104 
67,542 

126 
254 
8,004 
20,757 
7,716 
11,382 
33,513 
89,178 

105,196 
31,455 
44,571 
37,395 
33,975 
85,770 

113,469 
74,758 


10,5451 | 
83,408 


178,354} 
157,383 
217,382 
126,241! 
4,306} 
8341 


24,960,932 


4Istowe, C. H., 1975, Utah mineral industry statistics through 1973: Utah Geol & 
Mineral Survey Bull. 106 
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BEAVER COUNTY 
4. Beaver Lake District 
2. Bradshaw District 
3. Frisco District 
4. ease Peak Districe 
5. Lincoln District 
6. Newhouse District 


_7. Pine Grove District 


8. Star District 


Mining districts of Beaver County 
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: BEAVER LAKE DISTRICT, 


4. Galena mine 
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Figure 4: Topographic map of the Beaver Lake district 
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statistics into districts by the U. S. Bureau of Mines began in 1932. Butler 
(1920, p.505) shows lead produced from the combined Beaver Lake and Rocky 
districts amounting to more than 115 thousand pounds. No figures are available, 
but an optimistic estimate might indicate that an additional 45,500 pounds of 
lead were produced, 1918-1931. The Rocky mining district is primarily a copper 


district, andaiteis @hought that little lead, if any, was produced there. The 
production figures are listed in table 6. 

Sedimentary rocks in the Beaver Lake Mountains range from the Lower Cambrian 
Prospect Mountain Quartzite to the Lower Mississippian Joanna Limestone. Igneous 
rocks consist of Tertiary flow rocks, mostly quartz latite and pyroclastics. 
Quaternary unconsolidated sands and gravel form alluvial fans on the edges of 
the mountains. A geologic map of the district along with a stratigraphic column 
are given as, figures 5 and 6. 

Ore deposits containing lead and zinc are found in the northern end of the 
range on Lime Mountain. Mineralization is controlled by fractures in the 
Silurian Lime Mountain Dolomite, along which the ore~-bearing solutions migrated, 
altering and replacing the host. The northern third of the range, near the 
principal mine, is affected by high-angle faulting, thrusting, and folding. 
The high-angle faults were more important to the minéralization,by producing 
the fracture, zones, than the thrusting and folding (Barosh, 1960, Dien 447% 
The principal mine is the Galena, Hey1(1963, p. B90) reports the presence of 
Sizeable oxidized zinc, not confirmed in this investigation. Exploration will 
be necessary to prove additional ore in the district. Investigations suggest 
that the chances of finding sizeable ore bodies will be small. 

Galena (Independence Silver) Mine 
The Galena mine can be reached by driving west from Milford on Utah 


} 3.1 1] 


Highway 21 for one mile (1.6km), turning north on an improved road, and 


continuing northwesterly for 12.5 miles (20km). At this point a junction 


is reached, taking the left branch westerly another junction is reached after 


18 


Table 6: Production of lead from the Beaver Lake District, 1870-1976 


Year 


L870-—1902 
ISDs-i9L7 
Loi 8-19 31 
L93272933 
1934 
1935 
1936 
Las? 
L938 
932 
1940 
1941 
1942 
LO Se 
1255 
1954-19 76 


Totals 


lpigures combined with Rocky district, which may not have produced any lead~- 


Lead/Pounds 


80,0001 
35 67ie 
45,5004 


4,378 
7,375 


LLL 
S2yaS / 
10,420 

6,000 

1,600 


2,000 


2 dpe 


no 


no 


no 


no 


nho 


Value 


$3,5362 
1, Gass 
2,0454 
production 
L175 
315 
production 
56 
production 
Ly 448 
52 dL 
360 
96 
production 
260 
production 


ap oa oe 


from, Butler and others,’ (1920), .o. S05. 
2 Rough estimate, may be significantly lower. 


Remaining figures and data from U. S. Bureau of Mines Minerals Yearbooks 
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Figure 6; 


STRATIGRAPHIC COLUMN FOR THE BEAVER LAKE MOUNTAINS 


Columnor 
Description 
Section 


Unconsolidated sond and gravel, including 


Loke Boaneville deposits 


vanes [oe 
Alluvlum |Formatlon 
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Undifferentiated flows, mostly quartz latite, 


with some pyrociostics 
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5/8 mile (lkm). The mine is 1/2 mile (0.9km) farther up the draw to the left. 
The mine is in SWSWSW 17-26S-11W at an elevation of 6,150 feet (1,875m) above 
sea level. The Galena mine was discovered prior to 1899 and activity was intense 
for several years thereafter (Salt Lake Mining Review, 1899-1904, various issues). 
Production figures indicate intermittent activity and that the last may have 
occurred in 1953, 

Mine workings consist of three shallow shafts and an adit. The shafts 
are about 50 feet (15m) deep and the adit extends into the hill about 50 feet 
CE5Sm)} 2 These mine workings follow narrow seams of limonite containing 
secondary lead and zinc mineralization in the Silurian Lime Mountain Dolomite. 
Minerals observed at the mine are cerussite, smithsonite, and limonite. No 
primary minerals were observed. 
Re ferences: 
Anonymous, 1899-1904, Salt Lake Mining Review, various issues. 


Barosh, P. J., 1960, Beaver Lake Mountains, Beaver County, Utah: Utah Geol. 
and Mineral Survey Bull. 68, 95p. 


Bweler, Vat Si andi oachers 920). Owe deposrts of Utah: U.~ §S.. Geol. Surve 
PRO. PEpec ey. 

Butler, Bs S:, 1943, Geology and ore deposits ofvehe San Francisco and 
ad jaecentiicts tevecs poUtans UU. S. Geol. Survey Prof. Paper 80, 21l2p. 

Hey, fa Van toes, Ore dived zinc deposaisrat the United States, Part 2, Utah: 
is Sn yoeOls  Gurvery seit) £2 395—a  chOgp. 


Bradshaw District 
The Bradshaw district is located in the southern part of the Mineral 
Rance on its western slope completely'in T. 29 S., and Rs. 9 and 10 W., 
between the Lincoln district to the south and the Granite district to the 


north (figure 7}: Organization of the €istrict was on May'd, 1875 and 


ey) 


patented and numerous unpatented claims. The greater 


years, early records are incomplete and are summarized by Earll (1957, p. 90). 
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Generalized geologic map of the Mineral Range, Millard and Beaver Counties, Utah (modified from Hintze. 1963. 
Figure 7: Generalized geologic and location map of the Mineral .Range 


‘ Adapted from Peterson, 1974, Pp. 46 
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He suggests that the recorded production figures are low and fall far short of 
the true amount (table 7). Recorded figures show that more than 990,000 pounds 


of lead, but only 5,600 pounds of zinc were produced to the present along with 


gold, silver, and copper. The total value of these metals at time of production 


exceeds, /53200,000 7). "ihe largest producing mine of the district was the Cave mine, 


the production value of which was estimated at $270,000 through June Eon lL Seo 


(Hunt Leyy bees, t.-.a 7a) The location of mines in the Bradshaw and Lincoln 
Gistricts are shown on a map, figure 8. 


The sedimentary rocks in the district range from the Mississippian Redwal 


Formation to an unnamed Tertiary conglomerate (figures 9 and 10). The DeELHeiDpe | 


ore host in the Permo~-Pennsylvanian Callville-Pakoon undifferentiated unit. 


1 


The sediments have been intruded by the Lincoln quartz monzonite stock.» “The 


sedimentary units in the district Gip dominantly eastward and suggest 


a homocline 
Baril (1957, p.66) believes the homocline to the west flank of a south-plunging 
syncline.. “Major faults in the district have an east-west trend and dip steeply, 
soutn, the Cave Canyon fault peing an example. Several unnamed northeastertl 
faults cut the district into a series of fault blocks* 
Ore deposits are associated with pre-existing caves in limestone and a~ez 
cave-fill denosits and replacements in the adjacent host. “Ore is found imothe 


bottoms of caves which is commonly overlain by barren roof talus. ‘The ore is 


generally of higher grade at its base and decreases in value upward. Ore is 
composed of limonite and cerussite containing values in gold and silver 
was the practice of the camp to ship all of the limonitic material, regardless 
of grade, to be used as flux in nearby smelters. Ore varied in grade, assaying 


as high as $800 per ton, and several hundred tons averaged 5 to 7 percent lead 


922. 5G-imist iver, and: $7450 in coid (Huntley, 1288 
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Cave Mine 
The Cave mine is reached by driving northwest from Minersville on Utah 


Highway 21 for 6 miles (9.6km) and then turning right on an improved dirt road 


Le 


Table 7: Metals production from the Bradshaw District, 1875-1975 (Earll, 1957, p.90) 3 


Year Tons Aufozs. Ag/ozs. Cu/ lbs. Lead/Pounds ZINC LLOSs Value 
1875-1907 9,164 2,964 290,000 <r 930,000 --- $288,000 
1908 20 2 ? ? fe iQ 2 
L909 1,024 793 769 B peecte yt: 37,969 <a 4,994 
1910 LOO ? fe © " ee 3 
1911 20 2 ? ? ? ? ? 
41912 20 e & A fs ? 2 
19%3-25915 no production 

1916 VA0) e fe 2 
Ly 40 e: fs; ? ey 
IGLE& 20 2 2 a ? 
IS 19—b9 53 no production 

1934 ea LE or iege Oe, gis 2 
Es ee no production 

1936 7 ease 235 54 eet eee Sata 453 
LoS no production 

L938 68 3 230 ao od aeeehaa Se 1,432 
L938 oF 3 By eos Fone SS Sass 1,641 
194 78 8 ah 425 ps aa ed 9 Ss yas Gis 
1941 12 3 38 ars SSS tea 132 
1942-1947 no production 

1948 10 os 95 a 6,200 ee yes 
1949 54 i 147 ges: 6,500 ae Leos 
195042275 no production 
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Tertiary (?) 
Cong!. 7° 
Carmel 
Formation 574’ 


Limestone and sandstone , 
cobbles in fine-grained 

matrix, 

Calcareous shales 

and limestones. 


Buff to pink cross-bedded 
sandstone. 


Moenkop! 
Formation 


’ ’ 
1.282 to 1,766 Red, brown, yellow, and 


tan shale, sandstone, 
and Ilmestone. 
Timpoweap Member 


Kalbab Limestone 
638° 


Tailsman 


Buff to pink crossbedded 
orthoquartzite ' 


Tan to gray Iilmestone, 


uncifferentiated thin-bedded to massive. 


917 


Tan to white dolomite 
and dolomitic iIIlmestones 
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leading to Cave Canyon. Continue on this road \2mi les (3i2km) anduturn right 
to the mine. The Cave mine is in SENWSE 12-29S-10W at an elevation of 6,460 
feet (1,969m). The cave, in which mineralization occurs, was known as early 
as 1859 but was not located for its mineral until 1871. The mine was worked 
consistently until 1907, most of the ore was produced prior to 1830 when 
Huntley (1885, p. 475) reported that the mined ore was valued at $270,000. 
The mine was worked intermittently after 1907, with the iast production 
recorded in 1949. Since 1953 the underground workings were largely inaccessible 
due to caved portals (Heyl, 1963, p. B88). Mine workings consist of a series 
of adits and shafts aligned at intervals along a vertical controlling fissure. 
Total workings consist of several thousand feet of drifting, crosscutting and 
stoping. 

The OS are in sediments near the Lincoln quartz monzonite stock. The 


upper workings of the mine are in the Callville-Pakoon Formations, which consist 


of thinbedded to massive limestones. Near the intrusive the beds have been 
altered to marble. The lower workings of the mine are in a Paleozoic carbonate 
sequence separated from the overlying Calivalle-Pakcon by <¢ ancular unconform 
Ore is controlled by caves aligned along north-striking fissures that have allow 
the migration of mineral-bearing solutions into the host. rock. Ore 1s found 
aleng the fissures in the caves and replacing the surrounding limestones. ‘The 


cave orebodies have been described as follows: 


"The ore occurs entirely on the bottoms of caves in limestone or 
dolomite. Five large caves and 15 smaller ones have been found. They 
are all connected by seams of ocher, or by holes which serve as runw 
for mountain rats. Beyond the caves already known there are doubtles 
others, as holes and other seams lead outward. The largest cave is l 
feeteiong;, S80) feet wide, and 20/feet high, extreme dimensions. One of 
average, size isinot ovex, 12. feebiingextent.. Alt have an extremely irregular 
outline. The roofs of some are covered with a thin coating of copper 
carbonate and silicate. There is usually a vacant space ir 
10 feet between the roof and the ore. On the ore is usually a mass from 
1 foot to 3 feet thick of blocks of limestone which have failen from 
the roof. The upper portions of the deposits are generally softer, 
more earthy, and less valuable than the lower, where the carbonate of 
lead occurs. In some places the fine ocher changes into a hard massive 
limonite, with cavities having botryoidal and stalactitic surfaces. In 


nde 


spots, pure granular or crystallized Sulphur is found, though not 
frequently." (Huntley, 1885, p. 474) 


Minerals in the Cave mine are cerussite, anglesite, argentite, aurichalcite, 
chalcopyrite, cuprite, galena, gold, malachite, sphalerite, smithsonite, 
limonite, magnetite, pyrite, aragonite, and sulfur. Most of the mined ore 
has been limonitic oxide and used as a smelter flux. The old mine-workings 
eae been stripped of most of the available rich ore, some low-grade may 
remain. The chances are good that undiscovered caves along the fissure zones 
remain to be found, same at greater depths. 

Hecla Mine 

The Hecla mine is located near the head of Cave Canyon on its north side 
in NWNWSW 4-29S-9W at an elevation of 7,920 feet (2,414m). The mine is reached 
by driving to the end of the Cave Canyon road and then walking the last 1/4 
mile (402m) to the mine. Little is known ebout the mine's early history, Butler 
(1920, p. 535) mentions it as not in operation at the time of His visrew she 


mine is credited with producing most of the copper produced in the district 


The mine is developed by a shaft” and two adits whieh have a total length 


of 500 feet of underground workings. These were inaccessible in the summer of 
1976. The workings are in the Permo-Pennsylvanian Callville-Pakoon sequence 
along a breccia zone, striking northeasterly. Ore consists of fissure fillings 


and disseminated replacements in Guartzite. “Minerals consist of chalcopyrite, 
galena, argentite, gold, malachite, pyrite, limonite, and hematite. The ore 
in sight was mined and no new ore Geveloped, leading to the abandonment of the 
mine. No known reserves remain. 
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Ericoln Distzsice 
The Lincoln mining district is in the southern end of the Mineral Range 
in Pe So Sand RY AO W., three titles (4.8km) northeast of Minersville and 
is accessible via an improved dirt road leading northeasterly from the town 


(figure 8). The Lincoln district has the honor of being first in the state 


of Utah to produce lead. In 1854 Isaac Grundy was sent by Brigham Young to 


mine bead ore at the, Old Spanish’ mine... fhe name of this mine was tater cnangec 
tol tne, Row baanSsror leEnco Ling Seyeral tons of ore were mined anda crude sSmeltex 
was built to reduce it to bullion. The bullion wes hard and not too suitable 


for bullets (Romney, 1963, p. 48). Later 1t was determined that the buiiion 
contained gold and silver giving rise to the rumor that Mormons were using 

ediver bul lets.o+ The Gistrvct was “organized -as the Pioneer a@istrict in 1664 and 
later reorganized as the Lincoln district on January 16, 1871. Recorded production 
for the district is 1,196,343 pounds zinc, 251,881 pounds lead, 216,885 pounds 


copper, 43,604 ounces of silver, and 677 ounces of gold, having a value oz 


$346,388 at the time of production (table 8). Records for the earlier years 
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are sketchy and the recorded production represen 
(Pari? “1957 ns (997 The important mines im-the district are the Creole 


and Lincoln. The Lincoln was important in the earlier days of the camp, but 


Table 8: Produc 
Year sboiays 
1871-1907 680 
19508 20 
1909-1912 
1933 20 
1914 
1915 20 
1916 4,818 
BAS BOF 100 
1918. 80 
io = 20 
1920-1922 
BRS Ps 100 
1924 AC) 
1925 
1926 80 
1927 20 
1928-1933 
1934 26 
1932 605 
1936 
1937 552 
RLS ete. 18 
19392955 
1952 50 
gS 1506 CO as Yee 
£955 22 
1960 7 
i961 Ps 
1962 fe 
1963 ? 
1964 
1965 
1966 
1967-1976 

Totals: 


Au/ozs. 


225 
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Sources of information: 
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1560-1973 


1973-1976 


Earli, 1957 
S. Bureau of 
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Ag/ozs. Lead/lbs. 
21,580 48,000 
% é& 


no production 
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no production 
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no production 
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no production 
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no production 
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no production 
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no production 
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tion of metals from the Lincoln District, 1871-1976 


Cu/lbs . 


OV 
(Gal 
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34,300 
105,200 
55,286 


216,885 


Value 


$25,980 


Ci eee 


$356, 485 
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thereafter played a minor role. The Creole has been responsible for the 
greatest amount of production, especially in more recent years. it was Stiit 
working in the early 1960s and exploration was carried out as late as i bs a 
(Karl Truman, oral communication). The district has been idle since that time. 

Rocks in the district range in age from Permian to Tertiary. Sedimentary 
rocks range from Permian to Jurassic and consist of quartzites, limestones, 
sandstones, and shales (figures 9 and 10). These sediments have been intruded 
by a skarn-producing Tertiary quartz monzonite. Prominent faul tenin ithe vanes 
include the Cave Canyon fault which extends from the Bradsnawidistrictnto tae 
north, and the Lincoln fault which branches from it-and.turnsusouth: ,TAeyerea 
between these two faults is a faulted graben. The Guyo Canyon is the principa 
fault in the graben, but its displacement is much less than the bounding faults. 
In Guyo Canyon the intrusive is terminated by the Guyo Canyon and Lincoln 
faults at its southern end. 


The ore of the district is related to the quartz monzonite intrusive, 


-~ + ; x — os +s an 4>-o Hynat = = 5 +} ae a= 1 + 71 = sata le ore 
occurring in sympathetic shears iat parallel ~5e heneoln fault im marble. zec 
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limestones. Tire tore sedzes . contar bya cal sk ax Mmunerans: ang Conceal Silve 


copper, zinc, bismuth, lead, and cold values The princival metal is corpe 

but the by-product lead, zinc, gold, and silver have made it economically; 

feasible toimine ji t.o-The district contains a reserve of séveral hundred 

thousand tons of ore, mainly in the Creole and Rattler mines. Further exploration 


has a good chance of discovering additional mineralization. 
Creole Mine 
The Creole mine is located in the first gully south of Lincoln’ Gulch in 
SWNWNE 29-29S-9W at an elevation of 6,400 feat. Ga, S5im). Prior sq 19T6 only 


small select shipments of high grade copper, gold, and silver ore were made. 


During World War I a coppe 
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of ore which were shipped to the Garfield smelter. The property remained 


until World War II when 200 tons of tungsten ore averaging 0.70 percent WO 3 were 


abe Fo 


mined. Mining has been conducted intermittently since then and since 1965 
Karl Truman has had control of the property. Almost all of the production (® 
of the Lincoln district since 1960 has come from the Creole mine. An exploration 
program started in 1966 led to the discovery of additional ore at the mine, 
but the closing of smelters in Utah in 1971 resulted in the shelving of plans 
to reopen the mine. 

Mine workings consist of two old shafts, an inclined adit and a long 
haulage tunnel. Total workings for the mine consist of 3,600 feet (1,097m) 
of a@rifting, crosscutting, and stoping (Garrick, 1966, p. iy.0. Tne Hosts voce 
of mineralization in the mine is the Permian Kaibab Limestone, which strikes 
nerthesee and dips 35-50 degrees to the southeast. Ore occurs as a replacement 
of lower beds of the Kaibab near its contact with the quartz monzonite. Ore 


minerals found in the mine are chalcopyrite, bornite, covellite, azurite, 


malachite, copper pitch, chrysocolla, anglesite, cerussite, galena, sphalerite, (@ 
smithsonite, scheelite, and bismuthinite. Gangue minerals are amethyst, calcite, 
clinozoisite, epidote, fluorite, garnet, Nematite, magnetite, limoni tey~ 1deerase; 


opal, pyrite, quartz, tourmaline, tremolite, and wollastonite (BullGeke, L9674 
p..15,.and-Garrce, 1966; p26) Exploration carried out in the’ Creole mine 
has blocked out ore in excess of 150,000 tons (Garrick, 1968). This ore would. 


require beneficiation before being shipped to a smelter. The potential for 
finding additional ore in the area of the Creole mine is good. 
Lincoln Mine 

The Lincoln mine has been known as the Rollins, Old Rollins, Rawlings, 
and Old Spanish mine. rt is on the north side of Lincoln Gulch approximately 
5 miles (8km) northeast of Minersville. The shaft collar is in NWNWSE 20-29S-9W 
at an elevation of 6,320 feet (1,926m). The Lincoln is the oldest lead mine in 
the state. The first ore was refined in a crude smelter ta produce Dulilets fee (° 
the early settlers anda Pe, tons of bullion were produced for this purpose. 


The mine was worked intermittently through the 1860s. In 1875 the mine was 


5 


sold to the Lincoln Silver Mining Co. and a i5-ton furnace was constructed in 


the fall of the same year (Huntley, 1885, p. 475). 


ty 


he mine was mostly inactive 
until 1907, when it was reopened for a short time (Butler 72920, p.- 530) .~ The 
mine had been abandoned for many years when Earll visited it in 1957. 

Mine workings consist of two inclined shafts, one extending to the 220-foot 
level for ventilation and to pump water from the lower levels. The main shaft 
is reported to be 350 feet (107m) deep (Earll, 1957, p- 101). In the summer 
of 1976 the workings below the 220-foot level were flooded. The 220-foot level 
consists of 150 feet (46m) of drifting along the mineralization. The mine is 
cut in Kaibab Limestone, which has been altered to a marble by the? Lance in: 


stock. The southern contact of the stock is marked by the Lincoln fault, the 


principal structural element near the mine. The ore occurs as fissure and 
replacement deposits in the marble near the Lincoln stock contact along sympathetic 


shears, that, parallel, the Lincoln fault (BaulypssoS 7. 20036 sities ore strikes 


northeast and dips 45 degrees to the southeast. Ore minerals are Galena, 
chalcopyrite, sphalerite, cerrusite, smithsonite, argentite, and anglesite 

Gangue minerals are pyrite, limonite, hematite, and specular hematite. there 

are no kncewn reserves in the Lincoln mine and in 1976 the mine owner had plan 

to diamond drill extensions of the mineralized zone (Karl Truman, oral communica 


Rattler Mine 

The Rattler mine is on the north side of Lincoln Gulch 1,700 feet (518m) 
southwest of the Lincoln mine in SWNESE 20-29S-9W at an elevation Of -6,360 feet 
(1,939m). A small amount of ore has been produced from the mine, but the exact 
amount is not known. Little is known about the history of the mine. Mine 
workings consist of a shaft and two adits. Total workings amount to about 
1,000 feet (305m). An adit was driven under older workings and connections 
made with them. The last work. done in the mine was in 1970 ané consisted of 


driving under old workings, mining and stockpiling of-1,500 tons of oxide ore 


mewn ag 


on the dump. Mine workings are in the Kaibab Limestone and in the Lincoln 


54 


quartz monzonite stock. The lower adit penetrates the stock and terminates @ 
in the Kaibab Limestone. The skarn ore body is in the Kaibab near its contact = 


with the Lincoln stock. The mineralization strikes N. 20° W. and dips 60 degrees 
northeasterly. Minerals in the mine are sphalerite, galena, cerussite, smith- 
sonite, plumbojarosite, malachite, chrysocolla, and hemimorphite. Gangue 
minerals are limonite, hematite, magnetite, calcite, quartz and pyrite. Reserves 
at the mine consist of 1,500 tons stockpiled on the dump and about 100 to 500 
tons of ore remaining in the mine. Additional exploration would have a good 
Chance of developing additional ore. 
Croff Mine 

The Croff mine is in a side canyon which branches from the south side of 

Lincoln Gulch and is 1,400 feet (427m) southeast of He Pinco in Risa The main 


shaft collar is in SWNWSE 20-29S-9W at an elevation of 6,410 feet (1, 954m). 


The mine is not mentioned in any of the puodlications dealing with the Lincoln ha 
district and no production figures are available. Mine Workings consist of 

an inclined shaft 300 feet deep (91m) dipping 60 degrees east, and three minor 

Shafts which lie to the south aligned aleng a, WNW. 5° W,. migerala zed trand a vite 

mine workings have been abandoned for Many years. 

The. workings are cut im the Kaibab! Limestone and follow a select mineralized 
bed traceable to the south from the main shaft. Ore ecccurs as replacement in | 
the limestone. Near the surface the ore has been oxidized to cerussite, plumbo- 

| 
jJarosite, smithsonite, and limonite, Sulfide ore consists of galena and 
sphalerite in a gangue of calcite and pyrite. There aré no reserves in the mine. 


Harriet Mine 
The Haxriet~is eee top of the nill south and on the same mineralized 
trend as the Croff mine. The Harriet shaft is 1,200 reet (366m) Gast of the @ 
Creole mine and 1,900 feet (579m) south of the CroLii shatt.” “Ihe share collar ye 
is in NWNENW 29-29S-9W at an elevation of 6,660 feet (2,030m). The Harriet has 


made several shipments of lead ore (Butler, 1920, p. 530), but the tonnage was 


Rol i 


combined with annual figures for Beaver County. No further mention of the 
mine is made in the literature. Workings consist of two shafts, the southernmost 
is inclined 45 degrees and follows mineralization in limestone. The mine 
workings total about 400 feet (122m) and the property has been abandoned for 
several years. 

Mineralization is in the Kaibab Limestone and related to the Lincoln 
stock encountered in the underground workings. The ore horizon ranges from 
6 inches (15cm) to 3 feet (0.9m) in thickness and strikes N. 5° W. and dips 
45 degrees easterly. A post-mineral fault has brought the quartz monzonite 
in contact with ore near the bottom of the southern shaft. The ore is oxidized 
and consists of cerussite, plumbojarosite, galena, limonite, and pyrite. 
Residual galena and pyrite are found in pockets in the ore. There are no known 
reserves in, themminé{ ¢Exploration has been restricted to thes Oxidized part) of the 


ore body and more ore might be found at greater depths along strike. 
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Frisco (San Francisco) District 

The Frisco or San Francisco district is in the central part of Beaver 
County at the southern end of the San Francisco Mountains. It is 15 miles (24km) 
west of Milford and is reached via Utah Highway 2l (figure 11). The district 
has common boundaries with the Preuss (Newhouse) district on the north and 
the North Star district on the east. The organization of the district was on 
August 12, 1871 and it has been an important producer of lead, zinc, copper, 
silver, and gold. In its heyday it was the largest silver producing district 
in the state. Recorded production for the district includes 403,889,900 
pounds lead, 43,564,300 pounds zinc, 45,378,600 pounds copper, 19,147,666 
ounces of silver and 38,888 ounces in gold having ie of $41,679,818 (Stowe, 
1975 a) p44 50-56) me Whe at: and Hintze (i973; p- 92) note that the Horn Silver 
was the major mine in the district and approximately 60 million dollars worth 
G@f Lead, (cine, silver, and Copper Wore were mined, mostly before 1885, indicating 


much more was produced than what was recorded (table LET 


Rocks in the district range in age from Cambrian to Tertiary. Sedimentary 
rocks range in age from Cambrian to Pennsylvanian and are limestones, dolomite, 
shales, and quartzite (see figures 12 and 13). (Tertiary. ignecus rocks “Consise 
of a quartz monzonite intrusive and several flow units. On the southern end 


of Grampian Hill, Cambro-Ordovician rocks have been thrust over Pennsylvanian 
limestone. Tertiary flow rocks are faulted against Cambro-Ordovician carbonates 
along the Horn Silver fault on the east side of the San Francisco Mountains. 

The fault strikes north-south and dips steeply to the east with a displacement 
of over 1,600 feet (48&m).- The ore deposits of the Bie have formed along 
fauits,asuch’ as .the Horm, Silver, ,and as replacements of limestone and volcanic 


rock. The ore bodies are tabular along the north-south faults and are enlarged 
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have been oxidized and enriched, forming bonanza ore and was mined from the 


upper levels of the Horn Silver mine. The only remaining reserves known in the 


aT 


Figure ll: 
---=-+ « FOCATION MAP OF THE FRISCO MINING: DISTRICT 
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1963 
1964 
L965 
1966 
1967 
1968 
1969 
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Lead/Pounds 
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403,889,000 
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Production of metals from the 


Zinc/Pounds 
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Silver/Ozs. 


Lorn Raa, 253 


x 
1,361 


5,867: 


ki how ga 3 
1,907 
2,867 

834 


AG h4?--G66 


Copper/ibs. 
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district are in the Horn Silver mine. Zinc oxide ore was not mined in the 
early producing period of the district and much is reported to remain os the 
upper levels of the Horn Silver(Blakemore in Stringham, 1967, p- 32)- 
Surrounding areas may contain as yet undiscovered ore bodies. 
Horn Silver Mine 

The Horn Silver mine, the most important of the disrrice 215..0n. thie 
east slope of the San Francisco Mountains at the base of Grampian Hill. The 
shaft collar is about l mile (1.6km) southeast of the old Frisco townsite in 
NENWSE 23-27S-13W at an elevation of 6,550, feet 1,996m). The mine was 
discovered September 24, 1875 by James Ryan and Samuel Hawkes (Hooker in Butler, 
1913, p. 264) y= shaft was sunk encountering ore at 10 feet (3m) which 
continued to a depth of 30 feet (9m). The discoverers, fearing that the ore 
would fail, sold the property toya’ group of four men for $25,000 on Februery iy; 
1876 (Huntley in Butler, LOPS Peo) Re. “Group sank the shaft to 280 feet 
(85m) and took out 25,000 tons of ore averaging $100 a ton. In 1879 they sold 
most of their interest in the prcpervy to gay cooke £04 $5,000,000, who 
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organized the Horn Silver Mining Company of Utan (Wnelan and Hi 
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from 1880. tar 1885° the mine produced Heavily pene Owners raverism desire Loz 


in early 1885 caved to the seventh level. The night shift had just) completed 
its work and the day shift was lined up to be lowered into the mine. The cave-in 


broke windows in Milford 15 miles (24km) away. a new shaft was sunk east o£ 
the original, but in the interim the miners moved away leaving Frisco a ghost 
town. The new snaft brought the mine back into production and ore was mined 


from deeper levels underneath the caved area. The mine was last operated in 


the 1960s, the work consisted of reworking the Cumps and performing: other surfa 
work. Mine workings consist of a vertical shaft approximately 1,600 feet (484 
deep and several levels with several fhousanca lof teeter drifts, crosscuts, 


and stcpes (figures 14 and 15). ~The headframe is gone and the shaft is in poor 
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APPROXIMATE SCALE 


Figure 14 —Diagrammatic sectlon of the Horn Silver ore body, Frisco, Utah, und the 
oxidized zine ore bodies in the footwall Iimestone. Modified after Butler and others 
(1920, pl. 42). 
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condition. 

The rocks in the vicinity of the mine consist of Cambro-Ordovician 
carbonates on the west side of the Horn Silver fault and Tertiary extrusive 
flow rocks on the east side. On the 800, 900, 1000, and 1100-foot levels, 
north of the shaft, quartz monzonite is encountered. The ore in the mine is 
controlled by the Horn Silver fault which strikes north-south and dips steeply 
+o the east. The eastern block has dropped at least 1,600 feet (488m) in 
relation to the western block. Steeply north dipping east-west faults cut 
the mine at intervals and had a controlling effect on ore deposition. The 
ore body is approximately 700 feet (213m) long, 100 feet (30m) wide, and 
1,000 feet (305m) deep and may be G@ivided into siliceous gold-silver ore 
lying south of the shaft and lead-silver ore lying north of the Shattywu vane 
and copper ore is found near the southern end of the ore body between the 
600 and 800 levels. Primary ore minerals are galena, sphalerite,, tetrahedri te, 
tenorite, argentite, proustite, pyrargyrite, stibnite, wurtzite, chalcopyrite, 
and jamesonite. Secondary minerals are anglesite, cerussite, hemimorphite, 

&, cerargqyfite, \azurice, malachite, beaverite, bindheimite, brochantite, 
chalcanthi ter, chelcocite, chrysocolta, covellite; Jinarite, plumbojzarosite, 

and wulfenite. Gangue minerals are alunite barite, calerte, chalcedony, 
dufrenoysite, gypsum, jarosite, kaolinite, Ggal, pyrite; scorodite, sulfur, 
wollastonite, and zircon (Bullock, 1967; pia): The ore body is a combination 
of a replacement, fracture or breccia filling, and skarn deposit. The secondary 
enrichment formed the abundant bonanza silver ore that the mine was noted for 

in its early history. The mine still contains several thousand tons of oxide 

zinc ore not mined im the, eax ivadays ef opera tone |! 0teae. te located in the 
upper levels and additional work would be necessary to determine the exact tonnage 
and grade. Future exploration along the strike of the Horn Silver fault might 


discover additional ore. 


The King David mine i 


on the northeast side of Grampian Hill. 


at an elevation of 6, 1D0cE 


organized in 1908 and took 


was piped from Morehouse Springs, 5 


for mining operations. 


440 feet (134m) deep with 
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King David Mine 


s 1/2 mile (805m) 
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over 
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to the north, 


ee, 


a large block of claims on Grampian Hill. 


northwest of the Horn Silver mine 
The shaft collar is in SWSWNE EEG BS ca SS 


The King David Mining Company was 


furnish water 


shaft was deepened to at least S00 feet (274m) and the workings connected with 
the Horn Silver mine. Some of the last ore from the Horn Silver mine was 
hoisted through the King David shaft. Mine workings consist of the ¢00-foct 
shaft, numerous levels from the shaft, and an adit to explore the surface. of 
an east-west fault and its associated mineralization. The length of worxings 
total several thousands of feet. 

The mine. is in Cambro-Ordovician carbonate rocks and the workings explored 
the east-west faults tnat displace the Horn Silver fault. Mineralizatior 
consists principally of pyrite. iD small lenses in a gangu €, contact sz iitca ces 
and residual carbonates. A +it--€ calena is present as small grains anc 
irregular veinlets in the altered limestone Some rich ore wes extracted Zrom 
the surface workings in the early Gays of the canp (gutler, LOLs, p- 1857. 
There are no known reserves in the King David mine, although exploration as 
a good chance of discovering additional minheraligation along dhe €est-wes~< faul 
that traverse the King David property. 

Beaver Carbonate Mine 

The Beaver Carbonate mine fe 1.75 miles (28k) northeast of Frisco 
townsite at an elevation of 6,650 feet 202 7m). ohne shaft collar is in NWSENW 
1-297 SAS Mineralization was discovered in the Fats of 1878 and in Fepruary 


1879 the property was sold for 


was sunk to 212 feet (65m) 


and 


the mine was sold to the Frisco Mining and 


#6 


Smelting Co. in September, 1879 for $150,000. ‘The mine was worked until 4 
1885, remaining inactive until 1908 when exploration was again begun (Butler, 

1913, p. 178). The mine was shut down at a later date to be reopened in the 

1930s for a limited amount of development work. Through 1909 the Carbonate 

and Rattler claims produced 6,502 tons cf ore containing 2,593 tons of lead, 

and 553,910 ounces of silver having a value of $808,234. The Carbonate claim 

was first developed by an incline sunk at 45 degrees that followed ore for 

60 feet. A vertical shaft was sunk from that point to a depth of 144 feet 

(35m) and an 80 degree incline continued to a depth of637 feat (209m)... Figne 

levels were Ceveloped from the shaft containing a‘total of 1,215 feet (370m) 

of drifting along the vein. A new double compartment shaft was sunk to 700 

feet (213m) from which levels were cut at 250 and 350 feet (76 and 107m), 

containing.a total, ef 1,235 feet: (376m) o£ drifting (figures is)27 Avshafe, 

700 feet deep’ (213m)};,\'was sunk on the Rattler claim and considerable development 4 
work was done from the shaft. 


The mine is cut im the Tertiary flow focks. -— Tnevere deposits on 


Carbonate and Rattler claims are in fissures CCCurring, along ar Paule Sservki, 
N 85° E. and dipping steeply to the north. ‘The veins contain argentiferous 
galena, .sphalexrite, chalcopyrite, Gudres, calette, pyrite, Kaolinite, 2ireorm, 
and chloride. There are no known reserves in the Beaver Carbonate mine. The 


veins on. the, Carbonate and Ratt lereciaims Have not been adequately explored 


and future work may discover adéitional ore. 
Washington Mine 
Tne Washington mine is located on the southwest side of Grampian Hill 
in Loeber Gulch in SWSESE 15-27S-13W at an elevation of 6,400 feet (1,951m). | 
The mine is one of the older ones of the district. “It was located along a ‘ 
fissure from which some high Grade ore was removed from near surface workings 
in the early days of the camp. The amount of production is unknown. An 


inclined shaft was sunk to explore the mineralization at depth and considerable 
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effort was expended to locate it. By the summer of 1909 all work had ceased, 
and the property has been idle since. 

The mine workings are in Cambro-Ordovician carbonate rocks, which have 
been altered by a concealed intrusive body. The abundant development of 
contact silicates suggest that it underlies the carbonates. Monzonite 
occupies fissures and the strongest development of ore minerals is near then. 
The entire mass of limestone has been altered to contact minerals, and sulfides 
are present in small amounts (Butler, 1913, p. 184.). Contact minerals include 
tFemolite , garnet, diopside, -vesuvianite, quartz piiluori tey chicrite, “and 
recrystallized carbonates. Sulfide minerals are spnalerite, galena, pyrite 
and chalcopyrite. The sulfides are intergrown with the contact silicates and 
are contemporary. Secondary alteration has been slight and extends a short 
distance below the outcrop. There are no known reserves in the Washington mine. 


Drum Mine 


The Drum mine is just north of the mouthsof Marble Gulch and is 1.5 miles 


(2.4km) north of Utah Highway 21. The shaft collar is in SWNWSE Bie Bl Ok Vee 
atjahnnelevationvols6 ,O20" fect AL a ismin The Drum mine is not mentioned in the 
litératuredand» its early history and production-are unknown. The workings 


consist of a vertical shaft and the dump suggests that the total length of 
workings are extensive, possibly 2,000 feet (610m). The headframe is intact 
but other surface buildings are gone. The mine had been abandoned for many 
years at the time of visit in the summer of 1976. 

The mine is cut in Cambro-Ordovician carbonate rocks and material on the 
dump suggests that the mineralization is associated with a contact=type. deposit. 
Mineralization is probably along fissure zones in the carbonates and consists 


of lead-zinc-copper: ‘There are: no known resenves in-the mine. 
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he Indian Peak district is located in’ the southern end of the Needles 
Range, 24 miles (38.6km) north of Modena. lt Laes'-er che Beaver—lrom County 
line and’ straddles the top’ef the Needles Mountain Range (figure 17). The 


district has produced at least 328,800 pounds lead, 547,600 pounds AINE; 
7,700. pounds copper, 1,260 jounces of silver and 12 ounces GF gold, valued at 
$108,407. The value of the lead and zinc amounted to $75,589, at current 
metal prices (January, 1977) the lead and zinc would be worth s200,044' (table Le 
The New Arrowhead is the most important mine in the district and has 


accounted for most of its production. The mines occur in both sedimentary 


units and igneous extrusive rocks (figures 18 and 19). Mose of the mineralizatic 
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is associated with fissured sedimentary rocks, which range in age 


to Tertiary, but some is found in the extrusive flow rocks. The ore deposits 


are replacements adjacent to the fissures and are composed of galena and 
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Table 12: 


Year 


1941 
1942 
1943 
1944 
1945 
19.46 
1947-1976 


Totals 


Shel hetetery 


Lead/Pounds 


55., 700 
2a 300 
50,400 
12, 900 
31,500 
44,000 


328,800 


Production of metals from the 


Zinc/Pounds 


126,500 
205,000 
158,600 


BF 300 


Bureau of Mines Mineral Y 


Gold/Ozs. 
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no production 
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Tndian Peak Distrier, 194c-1976 


Silver/Ozs. 


LOW 
90 


Copper/Lbs. 


800 
300 
500 
3,600 
2,000 
500 


7,700 


Value 


$3,409 

1,330 
173,686 
34,410 
21,416 
12,130 


$108,407 
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Figure 18: 
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@ Ore -bearing horizon unknown carbonate rock underlying 
the Eureka Quartzite 


Figure 12: Stratigraphic columns for areas of western Beaver County, 
notably for the Indian Peak mining district. 
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sphalerite containing minor amounts of copper and silver. The district has 
not been extensively explored and future effort mignt discover additional and 
sufficient mineralization to warrant further development. 
New Arrowhead Mine 

The New Arrowhead mine is just south of the Beaver-Iron county line in 
SENENW 12-31S-18W at an elevation of 7,580 feet (2,310m) above sea level. 
The mineralization in the area of the mine was probably discovered in the late 
1800s. The principal production of lead, zinc, copper, and silver ore 
occurred in the 1940s. The original locator of the claim sold the property 
to the Fife Brothers who found the principal ore body. 

"Tn 1943 the New Arrowhead Mining Co. of Cedar City, Utah, opened 
and operated the New Arrowhead mine. From 1943 through 1946 the company 
produced, among other classes of ore, about 2,000 tons of oxidizedvzine 
and zinc-lead ores that contained about 10 ounces of gold, 950 ounces 
of silver, 6,500 pounds of copper, 270,000 pounds of lead, and 570,000 


pounds of zinc." (Heyl, 73963, pasos) 


The ore body was faulted and its extension was never 


found (Burgess,, oral 


communication). Mine workings consist of two shafts and an unknown amount of 
drifting and stoping. The shafts are collared in the Ordovician Eureka 
Quartzite exposed in an erosional windcew in Tertiary volcanics. The underground 
workings penetrate mineralized replacement Of Cax“bonate? ROCKS: The ‘attitude 


and nature of the mineralization in the underground workings is unknown. A 
sample of ore from the loading chute assayed 15 percent lead, 3.75 percent 
zinc, 0.195 percent, copper, 0-009 ounces gold and QO. 335 eunces,silver. This 
ore contains mainly galena and sphalerite in a gangue of quartz. It is not 
known whether reserves remain in the mine. The unfound faulted part of the 
ore body remains a target of future exploration. 

Calmet Mine 


The Calmet mine has been known as the Higgins and/or Hist mine. Zt is 


located in SENENE 32-30S-L@W at an elevation of 7,705 feet (2,348m) abave sea 


level. Mineralization in the area of the mine was probably discovered in the 


date Le00st. Butler (1920, p.. S29) 
several years prior to his work. 
lead-zinc-silver ore, but no figur 
a shaft, two adits, and several pr 
a limited basis in recent years. 
surface equipment and stockpiling 
The mine is in Tertiary flow 
dipping 75 degrees to the south. 
which is up to 2 feet wide (0.6m), 
in an argillic gangue. Water has 
and in 1976 the workings were floo 


and is pure enough to be used for 


i YF; 


reports that the area had been active f 


The mine has produced a small amount of 


WE 


es are available. Mine workings consist of 


ospect pits. The mine has been worked o 

The work consisted of opening the vein w 

ore. 

rocks along a wein Striking’ N. 77° EF. an 

Mineralization is restricted to the fiss 
contains kidneys of galena and sphaleri 


been encountered in the most recent worx 


ore have been stockpiled on the dump. 


Skouga 


The Skougard prospect is south of the Beaver-—Iron county line in SWSW 


— 


7-31S--L7W at an elevation of 7,360 
prespect and workings consist of a 


l6m) long that extends under tne 


The mine has been abandoned for sey 


appreciable amount of ore. 


The prospect is in the Ordovi 


dead. The amount of water is not excessi 
camp purposes. Approximately 15 tons of 
Ed )pPrOspecte 
feet » (2, 243m (ne Skougaxrd Is “an "expt 
spatt 50 feek (15m) deep and. am.adit 15 
sHatt, but Nas not encountered mineraliz 
veral years and has probably not produce 


Cian Pogonip Formation which has been ir 


by fissures striking NiP40°°Wr and dipping 75 degrees northeasterly. The 


limestone has been replaced and ne 
mineralization consists of galena, 


A sample of stockpiled oxide ore n 


ar the surface has been oxidized. The 


cexuseite, and, limonite im a siliceous 


ear the shaft assayed 40 percent lead, 4 


percent zinc, 0.094 percent copper, 0.007 ounces of gold and 27.94 ounces 


silver. ~The ore is handcobbed and sorted and not representative: There are =o 


-known reserves in the prospect workings, but additional exploration might 


Giscover similar mineralization. 
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Newhouse (Preuss) District 

The Newhouse district lies immediately north of the Frisco district in 
the San Francisco Mountains. Its area covers both sides of the mountain range, 
its southern boundary is south of the old Newhouse townsite. The district is 
located 18 miles (29km) west-northwest of Milford past the old Frisco townsite 
and Squaw Springs on Utah Highway 21. A dirt road leads northerly from the 
highway five miles (8km) west of Squaw Springs to the old Newhouse townsite. 
The mines are located to the east and north of the townsite in the San © 
Francisco Mountains. The district is principally known for its copper production 


from the Cactus mine. The most important lead-zince: producing mine is th 


(Havenor and Herbst, 1908, p. 34). Figure! 20. is @ map lon wie sul Sert co- 
Sedimentary rocks in the district consist of the Cambrian Prospect Mountain 

Quartzite thrust over an Upper Cambrian-Lower Ordovician carbonate sequence 

(see figures 21 and 22). The sedimentary rocks are intruded by the Tertiary 

quartz monzonite Cactus stock. Along the eastern slope of Frisco Peak, Tertiary 


volcanics are faulted against the Paleozoic sediments (Golden Reef fault). 


The ore deposits of the district are of three types; breccia pipes, 1 


replacements in Paleozoic sediments along fissures, and siliceous gold ore in 
quartzite. ‘The first is typical of the*tactus one body, a breccia pipe lying & 
: a 
Cactus stock. The second is represented by the ore-body in the 


Indian Queen, where lead-silver ore occurs as a replacement of carbonate rocks 
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Figure 20: Topographic ma 


Adapted From: 


NEWHOUSE DISTRICT 


1. Cactus mine 


2. Indian Queen mine 


p of the Newhouse mining district 


USGS Frisco. 19, Quadrangle 
USGS Frisco Peak 15° Quadrangle 
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GEOLOGIC MAP OF THE NEWHOUSE MINING DISTRICT 
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STRATIGRAPHIC COLUMN FOR THE SAN FRANCISCO MOUNTAINS 
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along a fissure. The siliceous gold ore is represented by breccia fillings 
in the Prospect Mountain Quartzite along the Golden Reef fault in the Golden 
Reef mine. Reserves in the district consist mainly of copper ore containing 
values in lead, silver, ena gold, and are located Mainly in the Cactus area. 
Cactus Mine 2 

The Cactus mine is 2.5 miles (3.5km) east of the Newhouse townsite in 
Copper Gulch in SENWSE 3-27S-13W at an mre Of 6,363 feet’ (1 ,939m) . 
Mineralization at the Cactus was discovered in 1870 and through 1939 production 
amounted to 24,155,073 pounds copper, 216,943 ounces Silver, 9,235 ounces of 
gold, and an unknown amount of lead. Total workings of the mine are in excess 
of 10,000 feet (3,048m) in length and all surface structures have been torn 
down and removed. Mineralization is in an irregular stockwork in the Cactus 
quartz monzonite stock. The intrusive host as been brecciated, altered, and 
mineralized in pipe-like fashion. The ore zone strikes N. 55° W., undulates 


a few degrees throughout the zone and dips almost vertically. Outside the 


main zone are smaller bodies of altered and mineralized rock (Butler. 19h 3 awe i ieee 


Ore minérals, are chalcopyrite; bornité, azurite; malachite, molybdenite, 


stibnite,'tetrahedrite,  and>galkena-in-~a’ ‘gangue of “calcite, ‘sari te, pyrite, 


siderite, gypsum, (tourmaline; quartz, hematite, fiuorite, S@ricite, magnetite, 
serpentine, anhydrite, cosalite, goethite, lLimonite, wae ne: and wollastcnite 
(Bullock, 1967, p. 15, and Havenor and Herbst, LOUSY Dp. -2oH 20) five Cactus 
property has an excellent potential for the development of large tonnages of 
copper ore with by-product lead. | 
Indian Queen Mine 

The Indian Queen mine is 3 1/2 miles (5.6km) northeast of the old Newnouse 
townsite in SWNENW 33-26S-13W at an elevation of 5,810 feet (1,771m) above sea 
level. The Indian Queen is part of a large group of patented claims covering 
Upper Cambrian rock on the north side of ine Cactus stocks” "The first claim 


was located prior to 1870 was known as the Mountain Queen and early literature 


a 


CG / 


refers to the Indian Queen mine by this name. From this mine over $100,000 of 
surface-exposed silver-lead ore was produced (Havenor and Herbst, 1908,.p«.34). 
This ore was transported across the valley and smelted near Wah Wah Springs. 
The deposit proved to be a near-surface pocket. The Indian Queen Tunnel was 
driven to intersect the ore body 1,200 feet: (366m) below the surface some 4,000 
Feet (1,219m) from the portal. The tunnel was Griven 4,600 feet (1,402m) and 
did not intercept ore. Mine workings consist of this tunnel and the surface 
workings of several prospects and short adits. 

The mine workings are in Upper Cambrian limestones which are marbleized 
by the nearby Cactus stock and cut by dikes occupying north-south faults and 
fissures. Ore occurs as replacements of the brecciated limestone along the 
fissures. Ore is galena carrying high vaiues of silver. Near the surface the 
ore is mineralized and consists of cerussite associated with iron, manganese 


oxides, and gypsum. There are no known reserves in the Indian Queen mine. 


Golden Reef Mine 


townsite in SWSWNE 24-26S-13W at an elevation of 7,600 feet (2,316m). The 

mine was active in 1909, no production figures are available and believed 

small Butler (1913, p- 186) reports a carload of ore was shipped in 1909 and 
that small shipments had been made previous to that cate. Mine workings. consist 


of an adit approximately 1,800 feet (549m) long, a shaft at least 200 feet (61m, 
deep with levels at 60 and 140 feet (18 and 43m), open cut work, and shallow 
pits on the surface. Total workings are about 2,700 feet Ca22mn), 231 length. 
The mine was inactive and the shaft caved at the collar in the summer of 1976. 
The ore bodies of the mine are along the Golden Reef fault and along 
paralleling faults in the Cambrian Prospect sn ai Quartzite. The main 
faults strike north-south, but several cross-fissures cut the faults and are 
expressed as breccia zones. The most prominent fissure is the Galena, striking 


N. 60-65° E. Butler reports the siliceous oxidized ore to carry more than an 


GZ 


ounce of gold with a rather low lead content and a little silver. Sulfide 
ore contains less gold and is richer in lead. The primary mineral is galena 
which has been oxidized to cerussite near the surface. Minerals identifiable 
in the mine are gold, galena, cerussite, pyrite, limonite, hematite, barite, 
and quartz. There are no reserves in the Golden Reef mine. 
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Pine, Grove’ District 

The Pine Grove district is located 33 miles (S3km)" west-soutnwest or 
Milford in the Wah Wah Mountains at an elevation of about 7,000 feet (2,134m). 
The district can be reached by driving west from Milford on Utah Highway 21 
for 38 miles (61.lkm), turning south on a road along Pine Valley for 10 miles 
(16km) to. a junction, and turning southeasterly for 8 miles (12.9km). The 
district was organized in 1873 and reorganized in 1879. Prior to 1911 the 
amount of ore shipped was prebably small, after that date some records are 


available. The years of production extend from 1911 to 1945 and 247,022 


pounds lead, 280,500 pounds zinc, 2,846 pounds copper, 16,186 ounces of silver, 


® 


e 
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and 84 ounces of gold were produced valued at $59, 7lie(table: 13)5 mALL, of the 
above production with the exception of 80 tons in 1911 came from the Wah Wah 
mine. Recent (February, 1977) exploratory activity .in.the district has consisted 
of the drilling of several holes to an intrusive, but Pesta tion is not yet 
available on the findings. A map of the district is provided as figure 23. 

Sedimentary units in the district range in age from Cambrian through 
Devonian and igneous rocks are Tertiary in age (figures 24 and 25). The sediments 
have a prominent eastward dip and have been cut by a series of faults striking 
northwest. The zone of faulting is occupied by a Tertiary intrusive exposed 
near the Wah Wah mine. Ore bodies are associated with the prominent northwest 
trending Tasso fault zone and along another set of fractures which strike 
N. 15° W. The ore occurs as a replacement in limestone and. consists of, qaiena, 
or its oxidized minerals in a gangue of limonite and hematite. The principal 
ore body is along the Tasso fault in the Wah Wah mine. The district contains 
a large body of low-grade oxidized zinc-bearing material in the mine (Heyl, 
1963, pL BOS)es) The potential of finding additional ore in the district is good. 
The prospective minérali zation may contain copper as the principal metal with 
lead and Zine as by-products. 

Wah Wah (Tasso) Mine 

The Wah Wah or Tasso mine, the most important in fhe Wastrivee, es) in 
SESWSW 26-28S-16W at an elevation of 7,440 feet (2,268m). The property consists 
of 22 patented claims owned by Karl Truman and presently under lease to a 
prominent mining company. In 1912 the Salt Lake Mining Review reported the 
shaft to be sunk to a depth of 130 feet (40m); in 1939 the shaft wasi200 feet 
(6lm) deep with levels established at depths of 80, 125, and 200 feet (24,38, 
and 6lm) containing a total of 1,000 feet (305m) of drifts and stopes (figure 26) = 
In November, 1942, the Bureau of Mines initiated a project to dewater the Tasso 
shaft and drill out, sample, and map the mine (Jones and Dunham, 1946, Dae Jos 


The mine has produced 2,747 tons of ore containing 242,675 pounds lead, 280,500 


Table 13: 
Ore 

Year Szeslons 
1911 80 
2919 ees 
1920 42 
1938 36 
JEST, 889 
2943. 138 
1944 102 
1945 WA SOR, 
Totals pis Al 


Average grade 


Gold 

Ounces Value 
poe $44 
ae 85 
O. 5d 10 
8.00 280 
_57.00_} 1,995 
2.00 70 
11.00 385 
84.77 $2,869 

0.0302. 


Silver 
Ounces Value 
Se Se pelt 
ia ae RIES. 
L203 1,420 
560 362 
Bee? i =. 4,064. 
405 228 
155 Ves ee 
623 443 


16,186 $11,826 


Se Power 


Above figures are only for years shown. 


Source: 


U. S. Bur. Mines Mineral Yearbooks, various years. 


Copper 
Pounds Value 
pg Ee: PIB 
glaigs! Pape 
85 iva, 
B yadk be 2 Le 
300 39 
200 27 
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2,846 $354 

0.05% 


Production of metals from the Pine Grove District, Beaver County, Utah 


Lead 


Pounds 


4,347 
8,072 
Nagy se he: 
PY, 500 
185,490 
10,400 
7,100 
19,000 


4.36% 


Value 


$195 
428 
89 
529 
8,718 
780 
568 
1,634 


247,022 $12,941 


Zinc 
Pounds Value 
3,500 $378 
6,000 684 
27L O00 312165 
250. 500 -s ao weoe 

4.96% 


\ 


Ny ‘ 


Total 
Value 


a 
1,894 
1,534 
Boye ar as 

15,499 
1,555 
1 p92 

o3 2735 


$59,717 
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Figure 23: Topographic map of the Pine Grove mining district 
Adapted From: USGS Lamerdorf Peak 7%’ Quadrangle 
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STATIGRAPHIC SECTION FOR PINE GROVE MINING DISTRICT- , 
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Adapted from Geologic History of Utah by Lehi F. Hintze p. 149 
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Adapted from Bureau of Mines report of Investigation 4 3853 by Jones and Dunham, figure 3 


Figure 26: Level maps for the Wah Wah mine, Pine Grove district,’ Beaver County, Utah 
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pounds zinc, 2,676 pounds copper, 11,134 ounces silver , and 83 ounces gold. 
The orebodies in the mine are associated with the Tasso fault zone which 
strikes N. 70°-W. and dips 70 degrees to the northeast. The displacement is 
700 feet De in the area of the mine, ore bearing solutions have migrated 
along the fault and replaced the Pioche Shale limestones avid! Shales There 
are three types of ore in the mine; oxidized ore which lies near the surface, 


oxidized zinc ore which occurs below the near surface mineralization and 


extends to the 125-foot level, and sulfide lead-zinc mineralization below the 
125-foot level and continuing below the 200-foot level. The ore principally 
contains silver, lead, copper, and a little gold. Minerals in the mine include 
galena, sphalerite, chalcopyrite, smithsonite, cerussite, rhodochrosite, 
ankerite, covellite, limonite, hematite, pyrite, quartz, and calcite. 

Diamond drilling by the Bureau of Mines blocked out reserves and classified 
them into three categories; (1) oxide zinc ore, 38,000 tons at an average grace 
of 2.5 percent lead, 225 percent: zinc,’ 0.05 percent copper; and 0.01 ounee 
gold, and 5 ounces silver, (2) sulfide lead-zinc ore, 8,000 tons containing 
1 percent lead, a5 percent zinc, 0.02 percent copper, no gold and 4 ounces 
silver, (3})@eriver=léead Gxide ore, 20;000).tons containing 0.5 percent lead, 255 
perGent zine, 90.05 percent copper, no gold, and/0.5 ouncessijlver to the’ ton. 
Total reserves remaining in the mine are 66,000 tons (reserves were calculatec 
from level maps and cross-sections in U: S. Bureau of Mines Report of Investication 
Nosr 3858) 5 


Lou (Lue) “Mine sa 


The Lou mine is located about 3,000 feet (914m) east of the Wah Wah mine 
in NENWNW 36-28S-16W at an elevation of 7,330 feet (2,234m), and is a part 
of the 22 patented claims of Karl Truman. The only recorded production from 
the mine was in 1911 and consisted of 80 tons of ore containing 2.14 ounces gold, 
5,052 ounces silver, 170 pounds copper, 4,347 pounds lead, and no zinc, having 


a value of $2,937. Workings consist of a vertical shaft and two inclined shafts. 


7O 


The north incline was caved at the time of visit and the other was flooded c 
tats feet (23m) below the shaft collar. Both shafts are inclined at approximately 
30 degrees. fhe 2 ache ehh aos Me, eet eS ee 

Ore occurs as a replacement in the Swasey Limestone where it is in 
contact with the intrusive. Minerals observed are cerussite, smithsonite, 
limonite, hematite, pyrite, and calcite. There are no known reserves in the 
mine. The mine is referenced by the Salt Lake Mining Review, January 15, 1915, 
and in the aforementioned Bureau of Mines Report of Investigation. 

Revenue Mine 

The Revenue mine is on the north side of Pine Grove in NWSWSW 26-28S-16W 
at an elevation of 7,040 feet and may have been the first of the district. 
Mine workings are entirely in the Prospect Mountain Quartzite and consist of 


two adits, the upper one caved and the lower open. The upper adit was driven 


in the early days of the camp and some high-grade lead-silver-gold ore was © 
probably shipped. The lower adit was driven in the 1950s to intersect the 
mineralized zone at depth. The zone was intercepted, but it had Pinched and 


there waS' no’) ores: The) lower adit is: about 900 feeb t274m) -in length.» ) The 
mine is in the Tasso fault zone where the quartzite has been brecciated. Ore- 
bearing solutions filled the voids surrounding the quartzite fragments. The 
near surface mineralization is oxidized and is locally high in gold values. 
The Tasso fault zone strikes N. 70° W. and dips steeply to the northeast. The 
mined ore contained a high hematite content and was probably in good demand as 
a smelter flux. There are no reserves remaining in the mine. 
Southside Mine ; 

The Southside mine is in the Left Fork of Burnt Stump Canyon in SWNESW 
35-28S-1l6w at an elevation of 7,660 feet (2,335m). The mine is on the South- 
Side patented claim, one of the 22 owned by Karl Truman . Mine workings consist 


of two adits, an upper and lower, both driven into the Prospect Mountain 


Quartzite. The upper adit consists of approximately 700 feet (213m) of drifts 


(/ 


along a fault striking N. 5° W. and dipping 80 degrees to the east. The vein 
occupying the fault is composed vs brecciated quartzite fragments, hematite, 
cerussite, galena, and silver and gold in an wnidentified form. The fault, 
which the vine occupies, is premineral and displacement is probably less than 
100 feet (30m). ‘The lower adit is about 100 feet (30m) lower in elevation 
and consists of at least 400 feet (122m) of drifts along the same vein. The 
drift is presently caved in the face and a considerably greater length of 
workings may be present. Some ore was probably shipped from the mine although 
there is no record of it. Reserves in the mine are small, ore tends to occur 
as small pods. A reserve estimate ranging from 25 tons (90 percent possibility) 
to 500 tons (10 percent possibility) is fair. The ore will have an average 
grade of 20 percent lead, 10 ounces silver, and 0.2 ounces of gold to the ton, 
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The Star mining district includes the North and South Star districts, 


organized on November 11, 1871, and on July 8, 1870, respectively. ‘The district 
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Figure 26: Outline map of the Star Mining distri ae Beaver*Co. ; Uta 
STAR DISTRICT 

1. Atlas mine ; 11. Mowitza mine 

2. Cedar-Talisman mine 12. Progressive mine 
pe Commonwealth mine 13. Rebel mine a 

4. Emerson mine 14. Red Warrior mine 

5. Estelle mine 4 15; St Mary’s mine 

6. Gold Crown mine 16. Silver Bug mine 

7. Harrington-Hickory mine 17. Sundown mine 

8. Magnolia mine 18. Velvet Silver mine - 

9. Mammoth Lode mathe 19. Vicksburg mine c 
10. Maude S. mine ' 20, Woodhouse shafts | Bon -- 


Adapted From: USGS Milford 15° Quadrangle 


Figure 27: 


GEOLOGIC MAP AND SECTION 

of the 
STAR RANGE, BEAVER COUNTY. UTAH 
James L. Baer 
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; Geologic map and section of the Star Range, Beaver County, Utah. 


Adapted from Summary of stratigraphy and structure of the Star range, Beaver 
County, Utah by James L. Baer in Geology of the Milfrod Area 1973, p.34. 
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has produced 50,000,000 pounds lead, 7,000,000 pounds zinc, 2,000,000 pounds 
copper, 2,000,000 ounces of silver, 4000 ounces gold and a minor amount of 
tungsten having a value of $5,300,000 at the time of production (table 14). 
Important mines in the district are the Red Warrior, Cedar-Talisman, Harrington- 
Hickory, and Mowitza. The Star district is*located in the southern end of 
the Star Range about 8 miles (12.9km) southwest of Milford (figure 26). 

Sedimentary rocks in the district range from the Devonian Sevy Dolomite 
to the Jurassic Navajo Sandstone (Baer, 1973, p. 35). Igneous rocks consist 
of Oligocene ash fall tuffs and flows and quartz monzonite and granodiorite 
stocks (see figures 27 and 28). The Star Range structure is an eastward dipping 
homocline that has been block’ faulted. The range is believed to be an upper 
Part of a thrust that pre-dates block faulting. The ore bodies of the districe 
are in fissures along faults and fractures and ore replacements of selective 
carbonate horizons adjacent to faults. The ore bodies are controlled by 
the faults and fractures and by the intersections of faults with favorable 
carbonate horizons. Mineralization consists of silver-lead-zine ores containing 
varying amounts of copper and gold. Near surface ore bodies have been oxi di zed 
and enriched producing bonanza ore containing high values in gold and silver. 
A great potential remains for finding additional major ore bodies. The near 
surface ores are mined out. 

Harrington-Hickory Mine 

The Harrington-Hickory mine is 4 3/4 miles (7.6km) due west of Milford 
in the NWNWSW 9-28S-llW at an elevation of 5,430 feet (1,655m) above sea level. 
Mineralization was discovered in the late 1860s and first production was achieved 
in 1870. Production records prior to 1910 are. incomplete, but it is estimated 
that 7,500 tons of ore containing 22 percent lead, and 18 ounces of silver 
to the ton were produced (Allisman,, 1949,°p. 15)... In 1900 the property was 
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acquired by Majestic Mines Co., who operated it until 1912. In 1933 the 
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Year 
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metals from the Star Mining District, Beaver County, Utah 
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Table 14 continued: 


Year Lead/Pounds Zinc/Pounds Copper/Pounds 
1957 Sou) 42,500 3,700 
1958-1959 30,000 t§ 7,000 3,000 
1960 23g. 00 eigen [OTe 1,800 
1961 24,200 29,500 3,000 
1 962 4,400 4,300 800 
1963 4,400 3,800 700 
1964-1976 no production 
Totals: 56,456,100 6,937,947 Dip Tene ke 
Whelan's (197350). 1) estimate: 
50,000,000 7,000,000 2,000,000 
sources: 
1870-4917 = Butler and others, 1920 
1918-1933 Rough estimate 
1934-1957' U. S. Bureau of Mines Mineral Yearbooks 
1958-1959 Rough estimate 
1960-1973". U.*S. Bureau of Mines Mineral Yearbooks 
1974-1976 Distriet known -to be inactive 


di j 
io 


Gold/Ozs. 


5.00 
8.00 
3.00 
4.00 
1.00 
1.00 


4p LA2wST 


4,000.00 


Silver/Ozs. 


7,090 
1,500 
1,542 
4,027 
1,240 

974 


Liles pale 


2,000,000 


ad 
ee 


Tons Value 


L Sie $20,000 
? Neos 
8,529 

10,906 

Z,ae? 

IB Be 


(Incomplete) $6,261,313 


$5,300,000 
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property was acquired at a tax sale by a group from Beaver, Utah, the New & 
Majestic Mining Co. (Townsend, 1953, p-2). Mine development was done under 
lease after 1933 and a partial record of shipments show 14 lots totaling 548 
tons containing 18.1 ounces silver to the ton and 21 percent tead.” A $5,000 
rehabilitation loan was obtained from the Reconstruction Finance Corporation 
in August 1943, with which 5 miles (8.Okm) of road from Milford to the plant 
were improved and with which a necessary building for the shaft plant was 
erected. The Gomer shaft was repaired and flooded parts of the mine were 
dewatered. Based on this work and the sampling of exposed ore in the mine 
an additional $6,000 loan in November, 1943 and a mining loan of $30,000. in 
December, 1943 were granted by the Reconstruction Finance Corporation. These 
funds were to equip the mine for full scale mining. The mine operated, 1944- 
i945, Gn«a Ray scale using two miners anda hoistman. Production for these 
years totaled 12,032 dry ons contamiing 2,3167/65 pounds lead, 2, cel poe & 
pounds zinc, 89,970 pounds copper, 80,774 ounces silver, and 325 ounces gold. 
With the exception of an investigative program carried out by the U. S. Bureau 
of Mines in 1953, the mine has been idle since 1949. 

The property consists of 9 patented and several unpatented claims which 
are owned by the New Majestic Minirty Co. Mine workings consist of 10 shafts 
of which the Gomer and Adelia are the most important. The Gomer is the main 
shaft and has a depth of 604 feet (184m). There are 5 levels in the mine; 
the 200,300,400,500 and 600-foot levels: The S00Q7is5 the most extensive and 
contains about 2,000 feet (610m) of workings. Total workings in the mine amount 
to at least 3,500 feet (1,067m). 

The Kaibab Formation, at the surface near the mine, strikes N. 10° E. 

S Geqrees southeasterly ~tnanear dios have been observed underground & 

where the formation has been disturbed by faulting. The sediments have been FN 


intruded by a major quartz monzonite intrusive which is exposed at the surface 


3/4 mile (1.2m) to the north. A light green porphyritic dike has been mapped 


a) 


bas 


on the surface just south of the mine and is exposed in the underground 
workings on the 500 level. The sedimentary formations are intersected by a 
series of fissures that strike N. 55 to 60° E. and dip vertically or steeply 
to the northwest (Townsend, 1953, p. 4). Ore bodies in the mine are of two 
Gypes 2s. tt) replacements along fissures and (2) fissure fillings and replacement 
of favorable limestone horizons at fracture intersections. The ore along the 
Harrington fissure south of the Gomer shaft is of the first type, and forms 
a continuous pipe-like chimney which has been mined from the surface to just 
above the 600-foot level where it is truncated by a faults, This..ore, body. was 
later relocated on the 600 level. The ore bodies south of the Adelia fissure 
are of the second type. Minerals in the mine are anglesite, cerussite, 
chalcopyrite, galLena, plumbojarosite, SQuaLer Le) SLuvex, azurite, tetrahedrite, 
corkite, vanadinite, sulfenite, limonite, magnetite, and pyrite (Bullock, 1967, 
p- 16). There are no known reserves in the mine, but the possibility of 
finding more ore is very good. Exploration in the area may find several ore 
bodies in the 1,000 to 10,000 ton range. 
Rebel Mine 

The Rebel mine is located 5 miles (8km) west of Milford and is’ in the 
NWSWNW 9-28S-LlW at an elevation of a SOU, oF oe es The mine was worked in the 
early days and produced high-grade silver-lead ore. Total mine production is 
estimated at 5,000 tons (Wray, 1973, p.- 41). Mine workings consist of two 
shafts, the main one 200 feet (61m) deep, along with four adits. There are 
approximately 1,000 feet (305m) of total workings on the property. These 
are. cut.in the Kaibab-pilympton undifferentiated unit. The structure is dominate= 
by.) large. :ELgnt., northeast-plunging anticline which may be related to an 
intrusion of quartz monzonite. Mineralization in the mine is localized along 
a discontinuous fissure zone striking N. 70° E. and dipping steeply to the ¢ 
The zone is traceable for at least 3,000 feet (975m), although the mine is 


restricted to only 400 feet (122m) of the zone. (figure 29). 
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d mineralization of the Rebel mine area, Star range , 
Beaver County, Utah by William B. Wray Jr. in Geology of the Milford area, 
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Minerals found in the mine are galena, sphalerite, chalcopyrite, ‘tetra- 
hedrite, cerussite, anglesite, malachite, azurite, wulfenite, scheelite, 
pyrite, diopside, grossularite, tremolite, epidote, muscovite, magnetite, 
specular hematite, actinolite, adularia, allanite, talc, serpentine and calcite. 
There are no known reserves in the mine, but further exploration along the 
fissure zone may prove fruitful. 

Red Warrior mine 

The Red Warrior mine is 6 miles (9-.6km) southwest of Milford and is 
adjacent to and just south of the Mowitza Mine. The shaft collar is in® NWSWNE 
35-—286-12W at.an elevation of 6,425 feet (1,958m). Mineralization was discovered 
in the early days of the camp, worked for a short time and then left idle 
except for an occasional shipment of ore made by lessees. In 1907, under new 


Management, a new surface plant was installed to explore ground beneath the older 


workings. In 1908 regular shipments of ore were resumed. In the summer of 1910 
the shaft had been sunk to the fifth level, about 450 feet (137m) below the 
Solar (Buber obi e pin i199). Simce that time the shaft has been considerably 
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s patented and owned by the Moscow Silver Mines: Co. 
The mine workings are in the Devonian Guilmette Formation and underlying 
units (Baker, 1973, p- 34). The upper mineralization is in the 2op. aL, ine 
Guilmette immediately below the overlying Pilot Shale. Mineralization 1s 
associated with fissures that cut the’ limestone, strike northeast and dip steeply 
to the northwest. Displacements along the fissures are slight, although gouge 
and slickensides have been observed. Minerals in the mine are anglesite, cerussite 
plumbojarosite, galena, sphalerite, chalcopyrite, malachite, azurite, smith- 
sonite, pyrite, limonite, and jarosite. There are no known reserves although 
low-grade ore probably remains in.some parts of the mine. Exploration: has a good 
chance of discovering overlooked ore. ‘The substantial past production suggests 


a good possibility of additional ore in the area of the mine. 
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Mowitza Mine 
The Mowitza mine is 6 miles southwest cf Milford and is in the SWNENW 
25.98¢-19W atlan elevation of 6&,GC0 Beet (2,0llm). The mine is on the patented 
Anvil claim and has been a producer since the early days of the camp. The 
shaft is at least 300 feet (91m) deep and the dumps of the mine suggest that 
more than 2,000 feet of work has been done underground. The mine has been 


idle for many years and the surface plant is gone. The mine has been a sub- 


stantial producer, but production records are lacking. 

Mineralization is in limestone beds of the Devonian Guilmette Formation 
beneath the Pilot Shale, (Baer, 19.73,"p2034). 5 ne aimestone strikes north and 
dips 40 degrees to the east. Northeast-southwest fissures cut the limestone 
and there has been some movement along them. Ore replacement has taken place 
at the intersections of favorable limestone beds and fissures. Minerals in 
the mine are anglesite, cerussite, plumbojarosite, galena, sphalerite, chalco- 
pyrite, malachite, azurite, smithsonite, pyrite, limonite and-jarosite. There 


are no known reservyv 
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n the mine, but exploration has a good chance of finding 
additional ore in.the vicinity. 
Cedar-Talisman Mine 

The Cedar-Talisman mine is 7 miles (11.2km) ete poverty eee of Milfioxd 
and is ih NWSESE) 13-28S-12W at an elevation of 76,420 fees (1 Colm) nolo vey 
level. The mine originally consisted of two properties, the Cedar, owned and 
operated by the Cedar Mining Co. and the Talisman, owned and operated by the 
Majestic Copper Mining Co. In 1908 the two properties wer combined and the 
operating organization became known as the Cedar-Talisman Mining Co. (Salt 
Lake Mining Review, 1909). ‘The mine's history is rather sketchy and is only) 
occasionally mentioned in.the Sait Lake Mining Review when sending shipments 
to market. The last reference came in 1916 when the mine was shipping regularly 


from the 800 and 900-foot levels. The mine has operated intermittently there- 


after. Mine workings consist of a vertical shaft 448 feet (136m) deep from 
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which two levels are turned. The first level contains 763 feet (232m) of ariits, 
crosscuts, small inclines, and two open stopes (Baetcke, 1969, p. 118). The 
second level contains approximately 1,585 feet (483m) of drifts, crosscuts, and 
a small open stope. Other workings consist of 1,220 feet (372m) of inclined 
shaft, small drifts, and five small stopes. The total length of mine workings 
is 4,973 feet (1,516m). Production records are non-existent, but the mine was 
primarily a zinc producer, the higher grade shipped material averaged 40 percent. 
It is calculated that the Cedar-Talisman mine contained approximately 15,126 
tons of ore in place in the accessible stopes. 

The ore deposits of the mine were bedded replacements and fissure replacements 


in limestones and dolomite of the Permian Callville-Pakoon Formation. The bedded 


replacement deposits are distinctly tabular and constitute the main ore bodies 


Ky 


of the mine. The fissure replacement Geposits are tabular, steeply dipping, and 
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cut across the bedding of the carbonate straxca. enerally they conform to the 


attitude of the host fissure and show limited lateral replacement of the adjacent 


country rock. The main bedding replacement deposits plunge Ne 463 -Es ae: 28 
degrees and pitch 41. degrees to the bedding of the country xock. ,This deposit 
is confined to three limestone beds that were particularly favorable to sulfide 
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replacement. The selective replacement of th: 
in the northeastern extremities of the main stope where three separate overlapping 
ore deposits have been exploited and developed. The fissure replacement deposits 
are localized in fractured zones that commonly extend great distances beyond 

the limits of the contained ore deposits. All of the deposits are generally 
tabular and quite irregular in deteail. The ixregular Shape “15 indicative of 
incomplete sulfide replacement for the less intensely brecciated host rocks in 

the fissure zone. Minerals found in the mine are galena, sphalerite, cerussite, 
hemimorphite, smithsonite, anglesite, madachine, calcite, quartz barite,, goethite, 


gypsum, limonite, hematite, and rhodochrosite. The mine and dumps nts 


contained 40,000 to 50,000 tons of ore averaging 8 percent lead, 14 percent zinc, 
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and 7 ounces of silver per ton (Heyl, 1963, p- B93). This ore was not found 
by Baetcke in his investigation and was probably shipped. The chances of 
finding ore bodies in the 10,000 to 50,000 ton range is good in the area of tie 
mine. 
Silver Bug Mine 

The Silver Bug mine is 7 miles (11.2km) west-southwest of Milford and 
1,100 feet (335m) south-southeast of the Cedar-Talisman mine. It iS USHSESE 
13-28S-12W at an elevation of 6;560 feet (1,999m}. The mine is not mentioned 
in the literature, but the workings consist of a shaft 100 feet (30m) deep and 
two prospect pits. The mine workings are in the Callville-Pakoon Formation 
(Baer, 1973, p- 34). Workings are aligned along an altered zone in the limestone 
striking N 90° W and dipping 75 degrees to the north. This. zone isi. foot 
(0.3m) wide and contains limonite, hematite, calcite, “ng possibly some lead 


and zinc carbonates. There are no reserves in the mine. 


Vicksburg Mine 
The Vicksburg mine is 5 miles (8.Okm) southwest of Milford and is in 
MINWSE 27-28S-l12w at an elevatio a Dye “s2t(1,682m) above sea leve 
The Vicksburg mineralization was discovered in 1872 and worked Wie Ley 7. 


In 1909 the Majestic Mining Co. acquired the property and sank a vertical 


shaft 200 feet deep near the old inclined shaft. Drifts extended only a few 


feet from the shaft. The mine was active between 1914 and 1916, then was idle 


until 1939 when the company attempted to locate the continuation of mineralization 
in the Incline and Central fissures (Townsend, 1950, p-3)- The company drifted 
500 feet on the 200 level to the northwest and southeast. Early production 

is presumed not to have exceeded a few hundred tons of lead and iron ore. 

The property is comprised of seven patented claims still owned by the New 
Majestic Mining Co. of Salt Lake City, Utah. In 1946 the U. S. Bureau of Mines 
initiated a program to examine and survey the surface and underground workings. 


Diamond drilling was carried out in 1948. 
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The mine is cut in the Permian Kaibab-Plympton Formation in gypsiferous 
dolomite, limestone and siltstone (Baer, 1973, p. 34). eee Lenton is 
associated with seven fissures: Incline, Ridge, Central, Gossan, East, Contact 
and Copper (figure 30). Mineralization occurs along the fissures or sheeted 
zones in the altered limestone near or on contact with an intrusive. There 
are rare instances wiere sulfide mineralization is found in the intrusive, 
the north end of the Vicksburg claim serves as an example, where galena stringers 
up to l inch (2.5cm) were observed. Mineralization ae the gossan type, 
iron-bearing minerals replace the limestone to a maximum width of 16 feet (5m). 
An ocherous ore, containing 15 to 50 ounces of silver per ton and 15 to 50 
percent lead, was encountered in a chimney and several tons of pure granular 
sulfur were’ found’ wn @ layer 2 to 2OrTinches (5-50cm) theck beneath the' richest 
pare of the ore iburler, 1913, p. 115). Minerals in the/miné’ are galena, 
sphalerite, cerussite, smithsonite, chalcopyrite, pyrite, hematite, magnetite, 
cCaleute, dolomite; quartz, and Sulfur.” The werk of the’U. SS.) Bureau of Mines 
in 1946 did not develop any new ore on the property and there are no known 
reserves. 


Magnolia Min 
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The Magnolia mine is about 8 miles (12. &km) Southwest of Milford and is 
in SENWSE 2-29S-12W at an elevation of 5,650 feet (1,722m). Information about 
the mine in the literature is sparse. The Salt Lake Mining Review reported in 
1908 that the Magnolia is a gold proposition and has a true fissure vein running 
northwest to southeast and has several tons of shipping ore on the dump. In 
1925 the same publication reports that the property is developing a lead-silver 
carbonate ore deposit occurring in the Red Warrior Limestone. They report that 
the sinking of the shaft on the Magnolia lead property was stopped and prospecting 
was being done on the northwest-southeast fissure encountered on the 200 level. 


Plans were revealed to deepen the shaft to the 500-foot level and to extend _: 


drifting to intersect an ore-body encountered on the 135 and 185 levels. 
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Underground workings, as mapped in 1973, consist of a vertical shaft at least 


460 feet (140m) deep from which three levels have been turned. Levels are at 


117 feet, 265 feet, and 372 feet (36m, 8lm, and 113m). The 117 level has 


120 feet (37m) of workings and a stope. The 265 level has 495 feet (15lm)of 


workings, two stopes, and a winze, and is the lowest level that has produced 


ore. The 372 level has 225 feet (69m) of drifting and a 10 foot (3m) deep 


winze. The total workings amount to 1,300 feet (396m). 


Permian Callville-Pakoon Formation. 


N. 70° E. and dipping 70 degrees to the east, but the ore on the 265 level is 


along a *N.wio™ Ss trending structure. Several hundred tons of ore have been 


mined from the 117 and 265 levels. Minerals found in the mine are galena, 


cerussite, smithsonite, plumbojarosite, limonite, and jarosite. There are no 


known reserves in the mine. 
Commonwealth Mine 
The Commonwealth mine is 6 1/2 miles (10.1km) southwest of Milford and 


north of the Progressive and east of the Lady Bryan mines. It is in the SENW 


46-2664 7WeO at kan e@havacion (of 6,620 feet (2,018m) above sea level. 


# . 
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US wo rkacdhaumttne warty days; but ‘only a ticle ore was shippedAc Thé- mine 
developed by a tunnel 1,200 feet (365m) long driven ina westerly direction. 
Several drifts have been xun from the tunnel along favorable beds 
There are shallow workings at several places on the property. 
Nevada and the mine has been inactive 


by Stafford and Robinson of Las Vegas, 


for several years. 


The mine is cut in the 


Surface workings are along a fault striking 


NE 


and fissures. 


The mine is owned 


The mine workings are in the Callville-Pakoon Formation and several igneous 


dikes have intruded the limestones. The limestones are also cut by fissures 


trending nearly east-west, northwest-southeast, and northeast-southwest. 


Mineralization occurs along the fissures and extends into the limestone for a 


short distance. Minerals in the mine are oxidized lead-zinc minerals ina 


gangue of limonite and calcite. There are no reserves in the mine. 
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Progressive Mine 

The Progressive mine is 6 1/2 miles (10.4 km) southwest of Milford and 
lies north of the St. Marys mine. It is in SWSWNE 36-28S-12W at an elevation 
of 6,140 feet (1,871) above sea level. The mine is old and worked in the 
early days. S aabeeron figures are unavailable but a few shipments of ore 
containing copper, lead, and silver values were made from the mine (Butler, 
1913, p. 204). Ore replacement has taken place near the intersections of 
fissures with favorable limestone beds in the Callville-Pakoon Formation. 
Mineralization consisted of copper and lead oxide minerals in a gangue of 
limonite and hematite. There are no known reserves. 

St. Marys Mine 

The St. Marys mine is 6 1/2 miles (10.4km) southwest of Milford on the 
east side of Topache Peak in SESESW 36-28S-12W at an elevation of 6,300 feet 
(1,920m) above sea level. The mine was worked in the early days and considerable 
ore was taken near: the surface-+.(Butler, 1915,_p- 204). The early development 
consisted of following the ore shoots from the surface to a depth where the 
extraction of ore ceased to be profitable. The principal output was lead, 
silver, and iron flux ore carrying small amounts of other metals, some copper 
ore was mined and shipped. Mine workings consist of three vertical shafts, 
one adit, two inclines, and some glory holing. The property is patented and 
owned by Charles L. Alexander of North Dakota. 

The mine is in the Callville-Pakoon Formation in limestones, dolomites, 


and occasional beds of sandstone or orthoquartzite. The orebodies are associated 


with east-west fissures, certain beds of limestone have been replaced along 
them for short distances, forming chimney—like masses of ore. The lead-silver™ 
ore is oxidized at the surface, but in some of (ue deeper workings galena was 
found. Ore minerals in the mine are cerussite, malachite, chalcopyrite, and 
bismuthinite in a gangue of limonite, goethite, pyrite, garnet, muscovite, and 


calcite. There are no known reserves in the mine. 
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Maud S Mine 

The Maud S mine is 5 1/2 miles (8.8m) southwest of Milford in the NENWSW 
21-28S-11W at an elevation of 5,530 feet (1,685m). Workings on the property 
consist of two shafts, one 275 feet (84m) and the other 80 feet deep (84m and 24m), 
and a prospect pit (Abou-Zied and Whelan, LO73po Ree 10) = “No production records 
are available but Salt Lake Mining Review reports indicate that several carloads 
were shipped, some running 30 to 50 percent lead, 2 1/2 ounces of silver to the 
ton and about $20 in gold to the ton (1927). The property is unpatented and held 
by location by Maud S. Ferguson of Salt Lake City, Utah. The workings are cut 
in the Kaibab-Plympton and Toroweap Formations consisting of gypsiferous dolomite, 
limestone, siltstone, and sandstone. Mineralization is associated with the 
nearby intrusive. Minerals on the dump are cerussite, chalcopyrite, smithsonite, 
limonite, and hematite. A sample from the dump assayed 2.1 ounces of silver 
per ton, a trace of gold, no lead, 0.6 percent zinc, and no copper. There 
are no reserves in the mine. 


Estelle (Estella)Mine 


The Fstelle mine is located 5 1/2 miles (8.8 km) southwest of Milford in 
SESWSW 21-28S-llW at an elevation of 5,460 feet Gb, 664m) The mine is known 


to have been active 1900-1910, at one time there was a mihi handliney ieSco 20 
tons of ore per day. Mine workings consist of two Shafts and two adits: ‘The 
main adit has approximately 650 feet (198m) of drifting and the other is 80 feet 
(24m) long, (figure 31). Bie main shaft is 200 feet (6lm) deep and total workings 
on the property amount to 1,800 feet (549m). The property was controlled by 
the Estelle Gold Mining Co. in the early days and is currently held by Dotson 
and Holly of Milford, Utah. 

Exposed rocks include intrusives and units of the Kaibab-Plympton and 


Toroweap Formations. The mineralization is associated with the contact of 


the intrusive and the sediments. Mineralization occurs in four distinct veins, — 


three carrying gold, and the other copper and other metals. Minerals include 
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Adapted from Geology and Mineralogy of the Milord Flat Quadrangle, Star 
District, Beaver County, Utah by S. Abou-Zied and J.A. Whelan, p. 18&19: 
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cerussite, anglesite, native gold, malachite, limonite, hematite, chlorite, 
sericite, and kaolinite. The host rock has been strongly serpentinized near 
the ore, is generally bleached and hasumeckets of chloride. There are no known 
reserves in the mine. 
Gold Crown (Gold Crown Extension) Mine 

The Gold Crown or Gold Crown Extension mine is 6 miles southwest of 
Milford in the SESENE 29-28S-l11W at an elevation of 5,920 feet (1,804m). 
Information about the mine and its activity comes from various issues of 
the Salt Lake Mining Review which reports that the workings included a shaft 
230 feet (70m) deep and that at least 9 carloads of ore were shipped from 
the 300-foot level. This would indicate the shaft had been deepened at least 
to the 300-foot level. The ore ran 45 ounces of silver to the ton and 


contained 20 to 25 percent lead. Through 1923, $25,000 worth of ore was mined 


from the property. Mining activity extended at least from 1910 to L923. 


- 


The mine workings are in the Permian Talisman Quartzite. Oxide lead, 


zinc, copper, silver, and gold ore is associated with northeast-striking 


fissures in the quartzite. Minerals observed on the dump ere anglesite, 
cerussite, malachite, smithsonite, hematite, limonite, pyrite, and goethite 
(Abou-Zied and Whelan, 2973, P-~.t7) - There are no reserves in the mine. 


Woodhouse Mine 
The Woodhouse Mine is located 5 miles (@km) southwest of Milford in 

NWNWNE 28-28S-llw at an altitude nels goa ceet “i ;o2em) =) marly repor cs show 
that the vein on the property assayed up to $6,000 in gold and 150 ounces in 
silver to the ton. A 40-ton carload averaging about $200 a ton was shipped 
in 1912" (Salt Lake Mining Review, oAUGs4hS, Pea ol). Mine workings consist 

of two vertical shafts about 150 feet (46m) apart on a vein striking N. 65° E- 
and dipping 60 degrees southeasterly. At.the shaft eotiar ‘thesvein is by 1/2 
feet (0.45 m) wide. Minerals on the dump are pyrite, hematite, limonite, 


cerussite, quartz, and chalcedony. The mine is cut in gypsiferous dolomite, 
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limestone, siltstone, and gypsum of the Kaibab-Plympton and Toroweap Formations. 
The mineralization is associated with the contact of the sediments with the ( 
nearby intrusive rock. There are no reserves in the mine. 
Sundown Mine 

The Sundown mine is 4 1/2 miles (6.8km) southwest of Milford and.is. in 
SENWNW 22-28S-ll1W at an altitude of 5,245 feet (1,599m). Mine workings 
consist of an adit and a shaft .(figure 32)... ,The adit contains about 500 feet 
(152m) of drifting and the shaft is 25 feet (8m) deep. Total workings amount 
to 550 feet (168m). The mine is cut in the Permian Kaibab Formation and in 
intrusive rocks that crop out at the surface (Abou-Zied and Whelan, 1973, p. 19). 
Mineralization is in veins occupying faults. A mineralized vein near the 
portal of the adit is 0.5 to 1 foot wide (15-20cam) and strikes N. 22° W. and 
Gips 57 degrees southwesterly. Minerals eto in the veins are cerussite, 
hemimorphite, aurichalcite, limonite, hematite, kaolinite, calcite, and quartz. 


There are no reserves in the mine. ( 


The Atlas mine is 6 miles (9.9km) southwest of Milford arich 1S (Gast. (O1e ene 


on 


Commonwealth mine. t is in NWNENE 36-28S-12W at an elevation of 6,040 feet 
(1,84lm) above sea level. The property includes a snatté, at” feast "200 tees 

(61m) deep, from which at least two levels have been eee The dump suggests 
several hundred feet of drifting and crosscutting. There are several small adits 
on the property, which is patented and owned by Hazel D. Johnson of Texas. 

The mine has been abandoned for many years. Mineralization is along east-west 
fissure systems in limestone of the Callville-Pakoon Formation. It is mainly 

of copper with some shows of lead. The ore contains malachite, azurite, and 
cerussite in a gangue of limonite, goethite, quartz and calcite... {here are 36 
reserves in the mine. 


Mammoth Lode Mine : Ny 


The Mammoth Lode mine is 10 miles (16km) southwest of Milford in NENENW 
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Figure 32:5 Underground plan of the adit level of the Sundown mine. 


Adapted from Geology and Mineralogy of the Milford Flat Quadrangle Star District , 
Beaver County, Utah by S. Abou-Zied and J.A. Whelan, p. 20 


Description and X-ray fluorescence analyses of samples from the Sundown mine (sample locations shown on figure 7). 
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13~29S-l2W at an, altitude of S,4liteet (1,618m). There are no records of 
production, but it appears that a small amount of ore may have been produced. 
Mine workings consist of 2 shafts 15 feet (5m) deep and an adit approximately 
200 feet (61m) long. From the adit an internal winze is sunk 20 feet (6m) 
below the level. The total length of workings are 270 feet (82m). The adit 
was driven on a mineralized zone striking N. 90° W. and dipping 82 degrees to 
the south. The mineralized zone dimensions are about 50 feet x 50 feet x l foot 
(15m x 15m x 0.3m). Minerals observed were cerussite, smithsonite, plumbo- 
jarosite, limonite, hematite, and jarosite. The mine workings are cut in the 
Permian Kaibab-Plympton Formations and there are no reserves in the mine. 
Velvet Silver Mine 

The Velvet Silver mine is 10 miles (16km) southwest of Milford and 1 
mile (1.6km) northwest of the Mammoth Lode mine, It is in NESESW 11-29S-12W 
at an elevation of 5,540 feet (1,689m) above sea level. No production figures 
are available for the mine. Mine workings consist of an inclined shaft 


about 50 feet (15m) deep from which a level was turned at the bottom to the 
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ermian Kaibab-Plympton and Toroweap 
Formations and extend along a mineralized igneous dike striking N..60° W. 
and dipping 80 degrees. Alteratic; of the dike is evident and it contains 
minor lead and zinc carbonates, limonite and calcite. There are no reserves 
in the mine. 
Emerson Mine 

The aceon mine is 6 miles west-southwest of Milford in SWSWSW 17-28S-11W 
at an elevation of 5,920 feet (1,804m). Examination of the underground workings 
suggest that a small amount of ore was shipped from the mine. The workings 
consist of an adit driven southeast until a fault was intersected, then turaed 
northeast to follow the structure for about 190 feet (58m). Stoping has taken 


place along the brecciated shear zone above the drift and a shaft from the 


surface connects with the adit 160 feet (49m) from the portal (figure 33). 
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The shaft is 50 feet (15m) deep and the adit is 355 feet (108m) long. The 
workings have a total length of 430 feet (131m). The mine is cut in the Permian 
Kaibab Limestone, the mineralized brecciated shear zone strikes N. 75° E. and 


dips 65 degrees northwesterly. A sample taken along the zone assayed l percent 


lead, 2 percent zinc with a trace of silver. Minerals identified in the mine 


are cerussite, hemimorphite, aurichalcite, limonite, hematite, kaolinite, calcite; 


and quartz. There: are mo, reserves in the mine. 
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BOX ELDER COUNTY 

Box Elder County has been an important producer of lead and zine: in <the 
past, presently there are no active mines. These metals were produced together 
with gold, silver, and copper. Through 1976 it is estimated that at least 
7,820,000 pounds of lead and 7,302,000 pounds of zinc were produced in the 
county. The value at time of production amounts to $547,407 for lead and 
$876,213 tor zene. At today's peices (January, 1977) the same amount of 
lead would be worth more than 2.1 million dollars. and the Zine more thant 2e7 
million dollars. 

Six mining districts were examined and are listed in order of importance 
as to lead and zinc: Promontory, Lucin, Park Valley, Ashbrook, Rosebud, and 
30x Elder. Those districts having the most promise for future production of 
lead and zinc are Promontory and Lucin. The county and its districts are 


located on figure 34 and production is summarized in table 15 . 


Box Elder Distrrece 
The Box Elder district is located on Wellsville M ountain approximate ly 
three miles north-northeast of Brigham City (figures 35 and 36). The distrter 


is not easily accessible as only one road reaches the lower part, on the west 
side of the mountain, the remainder of the distzxict can be reached only by 
foot or horseback. The Box Elder district was organized October 2, 1899 and 
is of minor importance, very little production has been realized from 2t. 
There are no available production figures, but it is estimated that no more 
than a thousand tons of ore have been produced containing lead, zinc, copper, 
gold, and antimony. The only lead-zinc mine in the district is the Baker mine, 
located near the head of Baker Canyon. 

Rock formations in the district range from the Cambrian Brigham Quartzite 
to the Mississippian Brazer Formation. The Cambrian section, 3,075 feet. (937m) 


thick, consists of a basal quartzite overlain with a limestone-shale sequence. 
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Table 15: Production of lead and zinc in Box Elder County, 1870-1975 
Year Districts Reporting Lead/ibs. FinG/1bs. 
1870-1905 Lucin a, 1207000 ia 
1906-1907 Lucin 44,000* --- 
1908} Lucin, Parxi Valley: 43,140 --- 
19094 Lucin, Park Valley? 26,961 --- 
1910? Lucin, Park Valley? 39,623 oe 
ro: Lucin, Park Valley? 70,385 —— 
1912 Lucin, Park Walley? 85,734 ———e 
194.3 Lucin, Park Valley? 15 4832 --- 
1914 Luctin, Park\Valley? PA Dats OF, --— 
LORS Lucin, PV?, Promontory 38,458 27,402,575 
1916 Promontory, Lucin aE 2LESSLe 2,688,401 
1917 Promontory, Lucin 839,283 609,037 
1918 Promontory, Lucin, PV, Vi 375,645 455-6, 23 
1919 Pr, Lup vies. 2567 829 35,666 
1920 Lucin, .Viponte 18,130 2220 
F925 Gucin, Viponrt? 7,306 === 
Sy TMC, o Vie Pt Bh Vwkg EE 123,000 411,476 
1923 laicin, Vie; PV? Rosebud 181,942 === 
1924 BUCLH 2 eV? -P Vs Lay65 Ss 
1925 FUCLO a Ves seers LiF ars << 
1926 LUC pare ee Le L3eaL7 oe 
aS27 LUCE AVE ope oe Lop ele Saorgss 
1928 Promontory Si 885 StS 
1929 Lucin 8,238 ae 
19°30 EvUcin, -2Ve2 5,960 a cee 
EOSE ee —no, production— 

1932 eo te -probably no production- 

jE MENS. Laci, 2Ver 8,547 eo 
1934 fuicin, BV? Vise see ESyoles roa 
Le25 Lucin 4,200 —--—— 
1336 Pucia, 22 Ve OF So kh See 
19337 Lucin, PVeivie 6,017 See 
1938 Lucin, Rosebud; PV2; Viz L5e 325 Ss 
1533 PV, VEZ Sik ao 
1940 ERIC; 1 ¥iee 25,000 157003 
1941 LUCiN . Vile 2,000 --- 
1942 Promontory Ii SOO 167000 
1943 Promontory, Lucin 109, 800 119,000 
1944 Promontory, Lucin 90,200 LOT 500 
1945 Promontory, Lucin 89 ,500 155,000 
1946 Promontory, Lucin, PV? 68,000 30,000 
1947 Promontoxry,. Lucin,sPVa 18,500 29,800 
1348 Lucin 42,500 -=—= 
1949 Lucin 12, 500 sala 
1950-1955 =no “production— 

1952 Promontory 18,000 14,000 
1953-19524 —-no production- 

2955 DUcLipeses ~- Vie 6,000 2,000 
1956 Lucin, Promontory 600 500 
1957 -no production- 

1958 Lucin? 2,000 = 
1959-1960 -no production- 
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Tale 25 continued 
Year Districts Reporting Lead/lbs. Zinc/l1bs. 
1961 Lucin 22,000 46 ,000 
1962 Lucin 90 = 
1963-1975 -no production- 

Total production 7 peZLy82i T pO AMIGA 
* estimated 


includes some production from Cache, Morgan, and Washington Counties 
includes some production from Millard, Morgan, and Washington Counties 
includes some production from Morgan County 
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Adapted From: USGS Brigham City 74" Quadrangle 
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Ordovician-Silurian rocks are 2,225 feet (678m) thick and consist of limestones, 
quartzites and dolomites. The Devonian consists of dolomite and sandstone | € 
and is 1,400 feet (427m) thick and the Mississippian, mostly limestones, 1s 
4 545 reer (1385m) thick. 

The mineralization is found along northeast trending faults and is Gf 
three types: silver-lead, copper-gold, en antimony. The district has been a 
minor producer of silver-lead ore and the possibility of finding major ore 
bodies appears small. 

Baker Mine 

The Baker mine is located near the head of Baker Canyon in the SWSWNW 20- 
1LON-1W at an elevation of 6,700 feet (2,042m) above sea level. Historical 
data is sparse, the Salt Lake Mining Review (Sept. 30, 1912, p. 27 and June 
ay "3'919)- piv Sh} reported that the tunnel was over 2,400 feet (732m) long with 
a breast of shipping ore 4 feet (1.2m) thick averaging 8-22 percent lead, 4 
bunces silver and 4- 3-eunces gold to the ton. Tater the mine trem was extended C 
to 1,800 feet (549m), and additional mining equipment was purchased. A new 
cable was to be installed on the tram, 5. carloads of ore were ready averaging 
18.35. percent dead; 240-4- percent iron, 9 percent S103 and a few ounces in silver 
and gold on October 15, 1914.¢° INS further mention of the mine is found in tne 
literature. The accessible workings were mapped and examined and amount to 
about 1,800 feet (549m). Approximately 1,000 tons of ore of an unknown grade 
have been mined, the grade not as good as that reported. it was the- practice 
of management to salt the mines with high grade ore from other mines to promote 
the sale of stockedoral communication, Mr. .Gibbs, 1973). The workings consist 
of an adit and one stope and are producing 5-10 gallons of water per minute. 
The mine was serviced by a mule trail leading from the valley floor and an 
aerial tram that hauled supplies to the mine and ore on the return trip. The , 
tram is dismantled and only an occasional tram bucket remains on the mountain C 


side. 


D 
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The mine is cut in the Ordovician Garden City Limestone and the mineralization 


is found in a breccia along a northeast to east-striking fault. The minerali 


N 


consists of silver-lead ore containing a little zinc and has replaced some of 


the limestone. Minerals observed were cerussite, smithsonite, limonite, 


manganese oxides and calcite. No primary minerals were observed in the workings. 


The main stope was inaccessible and not sampled when the mine was mapped in 


November, 1973. No reserve ore was noted in the accessible parts of the mine. 
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Side, the portal of the lowest adit of the Tecoma mine -opens im Nevada. ,.:2h 
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aistrict 1S im the northerd half of the. Pilot Range 35 mites (56.3km) north 


of Wendover, Utah and 12 miles (19.3 km) east of Montello, Nevada. 


Mineralization was discovered in the area in 1868, but the district was 


not organized until September 2, 1872 {Butler and others, 19207 p. .489).) @ 


smelting furnace was erected in 1871 at Buel and between 1886 and 1894 the 
properties were worked vigorously. Most of the district's production came 
prior to 1917. The total reported production for tne”“district includes 5.9 
million pounds of lead, 0.6 million pounds of zinc, 18.2 million pounds of 
copper, over 262,000 ounces of silver, and 248 ounces of gold. The total 


value of this production is projected to be between 3.8 and 4.5 million dollars 


/0€ 


(poelling, 1972, p- 36). The most important lead and zinc mines of the aistrict 
are those of Tecoma Hill and the mines located at elevations beneath the Glory 
holes of Copper Mountain, the center point. These ana other mines are located 
on figure 34 

Sedimentary rocks exposed in the district range from the Precambrian 
Prospect Mountain Quartzite to the Permo-Pennsylvanian “post-Leonard" formation 
(Blue, 1960, pl- 2). Igneous rocks consist of a Tertiary intrusive monzonite _ 
porphyry ana various extrusive units (see geologic map, figure 38a). The 
general dip of the sediments is to the east ae numerous east-west and north 
south trending faults cut the strata. Mineralization consists of replacements 
and fracture fillings in favorable limestone and dolomite beds of Ordovician, 
ey luriam, and Devonian age (Doelling, 1972, P- 36). ° The faults and selective 
beds in the carbonate sequence are the controlling features of the ore bodies. 
Faulting has facilitated the migration of the ore-bearing solutions. "The 
principal lead and ine, OLS bodies are in the Tecoma Hill area; they are small, 
and im ‘addition .te tead and zinc, contain copper, silver and minor gold and 
fron. , Lixonvhas Been produced from the Copper Mountain area. Minerals noted 
in the lLead-zinc mineralizations include anglesite, ceruss?! Le; wulfenite, 
smithsonite, hemimorphite, plumbojarosite, native gold, native silver, galena, 
sphalerite, chalcopyrite, limonite, goethite, hematite, alunite, halloyserte, 
sericite, kaolinite and. calcite. 

The district contains substantial reserves of oxidized zinc ores and 
zinc-bearing material (Heyl, 1963, P- evry. IL mineral remains in the mines 
and on the dumps. The chance for discovering and developing additional iead 
and zinc reserves in the vicinity of the old workings and along the known 
geologic structures is good. 

Tecoma Mine 
The Tecoma mine is on the western side of the Pilot Range on the west 


end of what is known as Tecoma Hill., It) is inethe southern half of section 8, 
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LUCIN DISTRICT 


1. Black Warrior mine 

2 Copper Mountain mines 

3. Crystal Cave area mines 

4. Cunepah-Montello tunnel 

S Cunepah-upper workings 

6. Empire mine 

7. Green Carbonate mine 

8. Hogan's Alley mines 

Q. Mineral Mountain mines 

nos. 1-7, 9, 10 

10. Mineral Mountain mines no. 8 
11. Patterson Pass mine 
12. Rip Van Winkle mine 

_ Tecoma Hill mines nos. 15-17 
14. Tecoma mine 
15. Vesuvius tunnel 
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Figure 37: Outline map of 
the Lucin mining Gistrict, 
Box Elder Co., Utan 
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T. 6 N., R. 19°9W., at an elevation of 6,003 feet (1,830m) above sea level. 
The mine was one of theearly discoveries in the camp and has been an important 
producer. 

The HPRE workings consist of several adits, of which only two are open, 
numerous surface cuts and prospect pits. The length of workings probably 
exceeds 2,000 feet (610m). The mine was last worked in 1943, except for minor 
development and exploration. 

The host rocks in the mine area include the Ordovician and Silurian Fish 
Haven and Laketown Dolomites. These rocks have been fractured by northeast- 
trending faults that dip steeply to the southeast. Displacements along the 
faults are tess than 500 feet (152m)© “Minéralization is by fissure filling 
and replacement of favorable carbonate beds in irregular shoots and bunches 
(Blue, 1960, 0. 94). Minerals found) in the Tecoma Hill area are anglesite, 
cerussite, wulfenite, smithsonite, hemimorphite, plumbojarosite, native gold, 


native silver, galena, sphalerite, chalcopyrite, pyrite, limonite goethite, 


hematite, alunite, halloysite, sericite, kaolinite. and calcite. 

There are no known reserves in the Tecoma mine of any appreciable size. 
Most of the ore has been removed from accessible stopes. There is a good 
chance that additional.ore will be discovered by following known ore trends. 


Black Warrior Mine 

The Black Warrior mine is on the north side of Tecoma Hill, south of 
Six~shooter Canyon, Tt Psiin the SENWNW 9-6N-1LOW at an elevation of 6,410 
feet (1,953m) above sea level. The mine was an important lead-silver producer 
in the district, it produced bonanza ore as one of the first locations of the 
camp. Production figures for individual mines are unavailable in the district. 
Presently the mine workings are caved and mostly inaccessible, the dumps have 
been disturbed by subsequent open cutting. 

Mineralization in the Black Warrior is in the Ordovician Fish Haven 


Dolomite along northeast trending faults and fractures. The minerals occur 


“oO 


as fissure fillings and as replacements of favorable dolomite beds. They 
include anglesite, cerussite, wulfenite, smithsonite, hemimorphite, plumbojarosite, C 
native gold, native silver, galena, sphalerite, chalcopyrite, pyrite, limonite, 
hematite, goethite, alunite, halloysite, sericite, kaolinite, and calcite. 
There are no known reserves in the mine. 
Tecoma Hill Mines 15, 16, and 17 

The Tecoma Hill 15, 16, and 17 mines are on the north side of Regulator + 
Canyon and on the south side of Tecoma Hill. They are eee a NENWNW 9-6N_19W 
at an elevation of 6,490 feet (1,978m) above sea level. Mineralization explored 
by this group of adits began in the early days of the camp, being very near 
the initial Tecoma mine discoveries. It is estimated that a few hundred tons 
of ore were produced. Mine workings consist of three adits and several prospect 
pits having a total length of 1,000 feet (305m). 

Mineralization occurs in the Fish Haven and Laketown Dolomites and is 
associated with northeast fractures anc faults. The mineralization consists ( 
of fissure fillings and as replacements of favorable Strate along these structures. 
The mineralogy 1s the same as for the Tecoma mine. ‘There ere no opservabic 


EesServes Of Lead @and 2ane Lm Ene mines. 


The Empire, or Tecoma Hill 18 mine (Doelling, 1972), 25 on the north side 
of Regulator Canyon. It is in the NWSESW 9-6N-19W at an elevation of 6,610 
feet (2,015m) above sea level (figure 38). The mine was discovered in the early 
days of the camp and produced a few hundred tons of silver-lead ore. Mine 
workings consist cf an adit from which a winze was sunk with two sublevels 


developed along a mineralized fissure. 


The mine is cut in the Silurian Laketown Dolomite and mineralization is 


consists of a fissure filling and replacement of adjacent dolomite fractured ( 


by movement along the structure. Minerals observed in the mine are anglesite, 
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cerussite, smithsonite, wulfenite, galena, limonite, hematite, and calcite. 
The mine contains approximately 20 tons of ore averaging 10 percent lead, 
0.5 percent zinc, 0.05 percent copper and 5 ounces of silver to the ton. 
Copper Mountain Mines 

The Copper Mountain mines are located at the head of Regulator Canyon 
near the apex of Copper Mountain. The Copper Mountain glory holes are in 
the southwest quarter of Section 10,7840 Bw. , Be 19 W., aE an elevation o£ 
7,260 Leec (2,213m) abovel sea level. 

These mines have been the largest producers of ore in the district. 
The workings near the glory holes produced mostly copper, but those at 
lower levels produced lead-zinc-silver. A smelting furnace was constructed 


at Buel on the west side of the Pilot Range in 1871 to handle the ore and 


the properties were worked vigorously between 1886 and 1894. After being sold 
to the Salt Lake Copp Co. the mines were worked intermittently for several 


years, the ore transported to the railroad at Tuttle by an aerial tram. 


Geology and ore controls have been Summarized by Blue (1960, p. 85-88): 
i north-south fracturing in the Copper Mountain area is the most 

significant in.terms of ore eS: The zone is about 1000 feet wide 

and over one-half mile long and consists of normal fault planes that dip 


steeply both to the east and west. Faults are branching in nature and 

the intersections and junctions of the‘minor Se Saha show pockets and 
cavities that were more favorable to ore deposition than were surrounding 
areas... ...Ore in the Copper Mowntain area is confined to the favorable 
carbonate beds of the lower massive limestone member of the Devonian 
Guilmette Formation. For the most part, ore follows bedding surfaces 

in the limestone and in its lower portions, contains redeposited, leached 
material from the upper part of the deposit... ...Dolomite beds are not 
mineralized. Characteristic of the ore’bodies is the lack of alteration 
other than the disintegration between the ore and the Guilmette Formation." 


Mineralization of the Copper Mountain area is of two types. Near the 


crest of the mountain copper and iron is prevalent. On the flanks and lower 


on the mountain lead, zinc, silver, and ron are important (Doelling, 1972, p.46). 


Minerals in the copper and iron area are limonite, goethite, jarosite?, hematite, 
azurite, malachite, native copper, cuprite, chrysocolla, copper clays, copper 


pitch, native silver, galena, cerussite, and anglesite. Minerals in the lead- 
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silver-zinc-iron area are limonite, goethite, plumbojarosite, hematite, cerussite, 
anglesite, smithsonite, native silver, copper clays, galena and sphalerite. 
Large reserves have been blocked out, principally of copper ore containing 
lesser amounts of the other metals. Reserves listed by Blue (1960, p. 91) are 
as follows: 

Proven Reserve: 80,035 tons of 2.5% coppers aha 

Indicated Reserve: 130,240 tons of 2.5% copper 

Inferred Reserve: 3,000,000 tons of 2.5% copper. 

Individual mines of greater importance to lead and zinc in.the. Coppex 

Mountain area include the Green Carbonate mine, Walker Tunnel and Vesuvius 
Tunnel. The Green Carbonate mine (figure 39) is in SESWSW 10-6N-19W at an 
elevation of 7,200 feet (2,195m) above sea level with the portal about EO0G 
feet south-southwest of the Copper Mountain glory noles. It was mainly a 
producer of copper ore containing lesser amounts of lead, Silver, and zinc. 
Mine workings consist of an adit that provides access to two large open stopes 
from which several thousand tons of ore have been removed. The total workings 


of the mine are about 1,000 feet (305m) in length. The stopes are along 


a north-south trend and mineralizatio 
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replacement of the limestone. 


Minerals observed in the mine include azurite malachite, chrysocolla, cuprite, 
native copper, limonite and hematite. Several hundred to several thousand 


tons of copper ore remain in the mine. 

The Walker Tunnel mine has its portal on the east side of Copper Mountain 
below the glory holes. The mine portal is in NWNESW 10-6N-19W at an elevation 
of 6,960 feet (2,124m). Several hundred to a few thousand tons of) lead-zinc= 
silver ore were mined from its workings which have a length Of about 2,500 feer 
(762m). The Walker Tunnel mine was probably worked last in the 1940s, the 
workings are open and accessible (1972). Minerals found in the mine are cerussite, 
smithsonite, anglesite, galena, sphalerite, limonite, hematite and calcite. 
Most of the ore has been removed from the stopes but some low grade ore remains. 


The chance of finding additional ore bodies near the mine of the same type is 


yery good!figure 40). 
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COPPER MOUNTAIN MINES & PROSPECTS 
MINE NO. 22 
(GREEN CARBONATE MINE) 


Figure 39: Green Carbonate mine map Cc 


Adapted from Doelling, 1972 
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Adapted from Doelling, 1972 


Figure 40: Map of Walker Tunnel 
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The Vesuvius Tunnel mine portal is below and 500 feet (152m) west of 
the Copper Mountain glory holes in NWSWSW 10-6N-19W at an elevation of 7,080 € 
feet (2,158m). The Vesuvius was driven to explore downward extensions of 
ore exposed in the Copper Mountain glory holes and to connect with the 
Walker Tunnel workings extending from the opposite side of the mountain. 
This connection was not made due to a surveying error, missing by 20 feet 
(6m). The surveyor in charge reportedly committed suicide because of his 
mistake (Wheaton, 1975, oral communication). Total mine workings are a 
2,000 feet (610m) in length and driven easterly and northeasterly. A hundred 
tons of lead-zinc-silver ore may have been shipped from the mine. Mineralization 
consists of cerrusite, anglesite, wulfenite, smithsonite, plumbojarosite, 
limonite, manganese oxides and calcite. There are no observable reserves in 
the mine. 


Mineral Mountain Mines 1 to 10 


The Mineral Mountain mines are on the scuth side of Regulator Canyon in C 
SWSWSE 9-6N-LOW at elevations ranging from 6,450 to 6,650 feet (1966-2027m) 
abcve sea level The mines consist of several small adits and prospects tnat 
have looked at the mineralization of Mineral Mountain. Preduction is suspected 
to have been small. Total workings on the property are approximately 3,500 
feet (1,067m) in length and are cut in the Silurian Laketown Dolomite. The 


mineralization and mines were described by Doelling (1972, p.- 43-44) as follows: 


i” “the mineralization in dll of€\ them appeaxe) to be simpiars (Rusty 
zones follow bedding planes and fracture zones and are more pronounced 
at intersections of two such features. If natural cave openings or vugs 
are present in the rock these can be favorable areas for mineralization. 
No sulfide minerals were seen at any of the mines, but in sparse shows, 
hemimorphite, cerussite, anglesite, and perhaps smithsonite can be 
identified in heavily limonitized zones... 


_..Mine l is the most interesting, is heavily limonitized and probably 
produced a little ore: Mine 2 is found a little below\ Mo. 1 and its 
gray dump indicates an exploratory tunnel. ‘Two small stringers.of ligne 
limonite were intersected but no ore was discovered. No. 3 is not shown, 2 
but is a 6-foot deep pit, with an adjoining 6-foot tunnel These are ina — 
“rusty zone about 30 feet northwest of No. 4. The No. 4 wore tues consist 
of a lower tunnel and an upper cut and start of a tunnel. The limonite 
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mineralization is moderate, no ore minerals are visible, but some of the 
limestone or dolcmite country rock has been irregularly replaced by barite. 
Workings 5-7 are farther down the hill, but not all the way down to road 
level and a little farther up the canyon. At No. 5 are several collapsed 
adits and at least 2 short open tunnels (unmapped) 6 feet and 40 feet 

long respectively. Collapsed mine buildings are on the dumps. The short 
tunnels appear to be of an exploratory nature and show little mineralization. 
At No. 6 is a shaft 68 feet deep cut in carbonate rock. The mineralization 
appears light to moderate and is concentrated along a narrow vein. No. 7 

is accessible through an incline from the surface along a rusty fissure. 

That part of the working near the fissure shows the strongest limonitization, 
the straighter parts of the tunnels show little if any. Adjacent to this 
mine are a shaft, several collapsed tunnels, and another incline, latter 
with headframe still standing. The dumps of these appear large enough 

and show heavy limonitization so as to assume that at least a little ore 

was produced. Mines 8, 9, and 10 are near road level and are exploratory 
for the most part. No. 8 is rather long and has intercepted some rusty 
shoots and shafts have been dug at these locations." 


There are no known reserves in the Mineral Mountain mines (figures 41, 42 


and “43). 
Rip Van Winkle Mine 
The Rip Van Winkle mine or Mines 36-39 of Doelling (1972, p. 50) are 
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near the head of Regulator Canyon north of the Copper Mountain glory holes. 


The mine(s) is in the SESWNW 10-6N-19W at an elevation of 7,280 feet (2,219m) 
above sea level (fiqure 44). The mines were worked intermittently and produced 
a small amount GfYoré.i The last work was probably conducted in the 1940s. 


Mine workings  onsist of four adits, the largest one contains 800 feet (244m) 
and the rest total 400 feet (122m) of workings. These are cut in the Devonian 
Guilmette Formation which has been fractured by east or northeast-trending 
faults. Minerals in the mine are cerussite, anglesite, smithsonite, galena?, 
limonite, and hematite, but there is no reserve. Doelling (1972, p- 50) describes 
the mine as follows: 
"Mines 36-39 are small to intermediate and are also on east or 
northeast trending limonitic fissures. Two of them were designed to 


intersect such fissures and are cut in fresh country rock. The cthers 
probably produced small amounts of ore." 


Cunepah Mine 


. 


The Cunepah mine workings are one mile (l1.6km) northwest of Patterson 
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Pass in NWNWNE 33-6N-19W at an elevation of 7,165 feet (2,183m),. It was 

worked intermittently and a small amount of ore was produced. Mine workings C 
consist of an adit that follows a northeast-striking fissure that dips to the 
southeast. The mine contains a few tons of ore in the old workings near the 


bottom of the winze (figure 45 ). Additional exploration in the area might 


~~ + 


develop additional tonnage. The mine was examined and mapped by Doelling 
(1972) 


“Essentially there is a master mine trending NE along an ore 
zone that follows a bedding plane. In addition to the main adit there 
are two other openings, an incline and a shaft. The incline follows the 
mineralized bedding plane. The host rock is a dark crystalline limestone 
of the Devonian Guilmette Formation. There are several subsidiary horizons 
that have mineral shows, but the mine follows the most extensive one. 
Mineralization consists of heavy limonite in which pockets or tabular 
bodies of oxide lead and zinc minerals such as cerussite and anglesite 
can be identified. No sulfides were noted but small quantities might 
have been present in the now mined-out ore bodies. It-is assumed that 
Silver was locally abundant because of a similarity to mineralization 
characteristics to the remainder and better known mines of this district. 
It is evident that a modest production has come from this mine. The 
mineralization weakens at the end of the mine along the main level. C 
Additional ore may yet be found possibly down-dip from the main area of 
mineralization." 


Cunepah (Montello Tunnel) Mine 
The Cunepah (Montello tunnel) mine is on the left(nerth) side of tes 
road leading to Patterson Pass in SWSWSE 33-6N-19W at an elevation of 6,594 
feet (2,010m). The Montello Tunnel was driven to explore the downward 
extension of the mineralization of the Cunepah (upper workings) mine and 


post-dated it. The workings are about 2,000 feet (610m) in length and were 


probably last worked in the 1940s. There are no known reserves in’ the, mane. 


Doelling (1972) examined, mapped, and described the workings as follows (figure 4G 9} 3 


"The lower workings consist of a master mine and other scattered 
workings. These are mainly in the SWNE part of section 33, although a 
short tunnel can be found in SENE. The strike of the Devonian Guilmette 
is E of north and the dip is southeasterly at approximately 30 to 45 
degrees. The master mine consists of about 1,800 feet of tunnel of 
which only 600 feet appear to be significantly mineralized; a first Cc 
area, 200 feet long, is 500 feet from the portal, the second is at the : 
end of 1200 feet of tunnel at the north end. Some cerussite, galena, 
and perhaps anglesite were noted in these mineralized areas and on the 
dump. A small amount of ore was probably produced from this mine." 
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Patterson Pass Mine 
ee The Patterson Pass mine is near the mouth of Patterson Pass Canyon on 
: its north side. It is in SESENE 32-6N-19W at an elevation of 6,200 feet 
(1,890m) above sea level. The mine was examined and mapped by Doelling 
(1972¢%p-. 40) and described as follows (figure 47): 


"A spur of the mountain projects westward on the north side of 
Patterson Pass Canyon made up of Silurian Laketown Dolomite. The 
foundations of auxiliary buildings for some of the mines and 
remnants of ore piles are noted at about the state-line along the 
road. It is assumed that this was a loading point for ore from all 
mines in the canyon and specifically for those on the north side of 
the projecting spur..-- ...There are several shallow pits in gossanized 
limestone on this spur, the main workings consist of a caved tunnel 
with a glory hole above it. The dumps are of modest size indicating 
that some ore was realized." 


Hogans Alley Mines 
The Hogans Alley mines (figure 48) are located in Hogans Alley Canyon 
at the termination of a road that enters it. They are in SWNWNE 28-6N-19W 
at an elevation of 6,621 feet (2,018m) above sea level. The mines date 
® back to the turn of the Century and there are no production records for the 
area. Mine workings .consist of two adits and a Shaft totaling about 500 
Feet (152m) in length. Tere are no known reserves in the mines. Doelling 
(1972, mp. 40-41) désrrives the workings as follows: 


workings in Hogans Alley Canyon consist of two 

tunnels and a snai The upper worxing (Wheelbarrow Tunnel) on the north 
wall of the canyon is the most heavily mineralized and remnant oxide 
minerals of lead and zinc remain on the walls of its approximately 175- 

foot length. A sample gouged from the wall of the mine yielded a trace 

of gold, 0-9 Ounces silver per ton, 9.2% jead, and 7.5% zinc. There 

was no copper in the sample. The lower tunnel was dug to intersect the 
mineralized bed which seemingly projects Gownward along the bedding. 

At the calculated position the bed was not mineralized. The developmental 
tunnel is “active" and work continues intermittently in search of the vein. 
In a conversation with the owner it was learned that analyses of drill 

core extended from the deeper parts of the workings showed that inter- 
sected stringers of mineralized rock showed good percentages of lead-silver- 
zinc. It appears as if the mineralization follows the bedding plane in 

the upper (Wheelbarrow Tunnel) workings, but then cuts through fracture 
sones in more vertical fashion. The strike of the bed in the “Wheelbarrow 
Q Tunnel" roughly follows the tunnel and the dip is about 50 degrees easterly. 
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500 feet to the east in the canyon bottom is a shaft, about 30 feet deep 
in rusty limestone. Several small pits were noted on the north side several 
thousand feet up the canyon. Above the shaft-on the south side of the 
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canyon is a 3 x 5 foot pit three feet deep in limonitized light gray 

limestone. High on the west facing slope of the mountain (7100 feet) 

south of the canyon and shaft is.a small tunnel 10-20 feet long in 

limonite-stained limestone. The tunnel trends southeasterly and is 

partly caved. 

Crystal Cave Mines 

The Crystal Cave mines are a group of mines and prospects that lie in 
section33,-T«. che BR. 19, with the majority of workings in the northeast 
quarter. The portals range in elevation from 6,200 to 6,500 feet (1,880-1,981m)}. 
The mines date back to the turn of the Century and a modest production has 
been realized from the workings. There are no known reserves in the mines 


(figures 49 and 50). 


"All of the prospects of this area are located in section’ 33-/N-19W 


in the Guilmette Limestone. Each is situated on a limonite mineralized 
fissure trending east or northeast. No identifiable ore minerals were 
to be seen except at Now S56... ..-At 56 some cerussite and pyrite are 


present in the tunnel and this incline represents the best mineralization 
of the area. Mine 57 is the longest (about 540 feet) and was dug to 
intersect the vein of No. 56. A fissure of slight to medium mineralization 
was intersected half-way. At the end Crystal Cave was broken into and 

this prevented further tunneling. Large masses oF ‘rans becent calcite 

are found in the mine." (Doelling, 1972, p. 52) 
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Park Valley District 


The Park Nalley\mininguidistrict is located in the northwestern part of © 
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northwest of the town of Park Valley (figures 51 and52_). A company was 
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formed to operate the Century mining property in 1896 and this date marks 

The becinning or aectivicy. tor mie district (Heikes, 1920, p. 497). ‘The 
district has mainly been a producer of gold, but small quantities of lead, 
silver, copper and zinc have been produced. The last production was recorded 
in 1946. Recorded production (Salt Lake Mining Review and U. S. Bureau of 
Mines Minerals Yearbooks) coupled with a few estimates shows that 13,830 pounds 
of lead were produced having a value of $654. This was produced with 16,409 
fine ounces of gold, 1,033 fine ounces of silver, and 950 pounds of copper. 

The southwestern Raft River Range is made up of Precambrian rock, 
including quartzite, schist, gneiss, and coarse-grained porphyritic granite. 
The Precambrian rocks can be subdivided into two groups: an underlying 
complex of quartzite, schist, gneiss, and granite (acamellite) and an overlying 
bedded quartzite (Elba Quartzite). 

“The upper quartzite dips southerly, gently to moderately. The lower 
complex is intruded by quartz veins which terminate against the upper 
quartzite. The quartz veins are mineralized with native gold, galena, 
sphalerite, pyrite, and chalcopyrite. Secondary minerals, such as 
limonite and hematite, are plentiful, and malachite and azurite are 
also occasionally seen... ... The richer segments of the quartz veins 

has been in their upper parts. The ore varied greatly in tenor, some 
h 


very rich and some almost barren. The veins strike easterly to north- 
7 


easterly and dip steeply southward. (Poelling, 2972, p. 


The future of the district with respect to lead and zine production depends 
on the finding. of other metals, such as gold, to make it profitable. There are 
no significant reserves in the district. The principal mines have been the 
Century, Susannah, and Corner Creek mines. 

Century erat 

The. Century mine,,.the<largest-in theudistrict, is’ located'on the west 

side of Century Hollow, the portal is in the NENENW 13-13N-15W at an elevation 


of 6,410: feet. (2, 236m)— The mine is) cut in quartz veins intruded into the lower 


Precambrian complex of quartzite, schist, gneiss and'granite. These veins are 
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mineralized w 


pyrite, malachite, azurite, limonite, and hematite. The upper parts of the 
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veins were richer, although the tenor varies greatly, some parts being almost 
barren. 

Mine workings consist of two adits and numerous small prospects. The 
lower adit has the largest dump suggesting several hundred feet of workings. 
The remains of a mill are near the portal anda large amount of tailings are 
found below it. The portals were caved when visited (1976) and water was 
flowing through the caved material. The principal mine workings follow a 
quartz vein that strikes northeast and is almost vertical. The nature and 
tenor of the mineralization belew the mined workings are unknown. Development 
would require the sinking of a shaft and pumping equipment to nandle the 
water that would be encountered. 

Susannan Mine 

The Susannah mine is in the next canyon west of Century Hollcw and the 

portal is in’ SESWNW L3-12N-15W at en ‘e@levation”of 6,620 feet (2,016m). Tt 


is the second largest mine of the district ana the earliest workings are on 


the westward extension of the Century vein. Mining the downward extensions 
of the vein(s) may yield additional ore. The geology is the same as for 


the Century mine, the ore deposits as described by Heikes '(1920) is as follows: 


"The ore deposits occur in a series of veins that strike about 
WA 20° Ge. “anid dip "40-50% SE, -or even more steeply.... ve. tne Century 
vein, which is the most important yet developed, can be traced along 
the strike for several thousand feet... ...The mineral fissures cut 
the granite and what appear to be fragments of schist inclosed inthe 
granite. fie 22eThe vein pinches and swells along both the strike and 
dip from a few inches to several feet in thickness. The vein contains 
several distinct kinds of filling. At many points along the hangin 
wall | the-rittineg- consists: of a pegmatitic intergrowth of quartz and 
orthoclase, commonly designated ‘hanging wall quartz” vA other points 
it consists of coarse white quartz and at still other points of finer- 
grained quartz with sulphides and sulpharsenides or their oxidation 
products. The portions of the vein containing orthoclase and coarse 
white quartz carry little if any metal. The ore shoots are confined 
to the finer ‘quartz, 


The unoxidized ore contains galena, sphalerite, pyrite, chalco- 
pyrite, and arsenopyrite, and the oxidized ore probably contains their 
common oxidation products. Rich oxidized ore carries visible free gold. 
Lead is commonly regarded as an indication of relatively rich ore, and 
at some points at least copper is considered to be less favorable... 


er 
..-Gold is the most valuable constituent of the ore, but silver and some 
lead have also been obtained." e 
Corner Canyon Mine 
The Corner Canyon mine might be the Little May mine and is in the Right 
Fork of Corner Canyon in the SWNENE 14-13W-15W at an elevation of 6,680 feet 
(2,063m). A small amount of ore was probably produced. Mine workings consist 
of two adits and a raise along the vein between the two levels. The upper adit 
has approximately 800 feet (244m) of workings and the lower adit has 600 feet 
(183m) of workings. Raises, winzes, and stopes amount to 200 feet (61m). 
Total workings in the mine are 1,600 feet (488m). 


The mine is cut in granite and/or augengneiss and mineralization is in a 


4Q 


uartz vein containing galena, malachite, pyrite, limonite, hematite, arseno- 
pyrite, and gcethite. The -vein was sampled in four places within the mine and 
assay results range from.0.04 ounces to 1.11 ounces gold, 0:65 ounces to 4.06 


ounces ,silvexr; 0.023 to 0.1) percent copper) 10S utp. no percent. lead, and 


Y 


0.068.to 04072, percent gunc.. Aston an two of ore remain. in the mine, bat 


additional exploration may uncover additional reserves. 


Doelling,..B..Hs,s11972, Mineral «resources of western Box Elder County, Utah: 
tah; Geol. and Mineral Survey unpublished report. 
Heikes,.V,,C.,,1920,.History,.and Producticn of Park Valley district in Ore 


Deposits, Of. Utah:, .U, &. Geol. Survey Prof. Paper ii, p. 497-499. 


Hintze,» E..F.,.1972, Geologie History of Utah: Brig. Young Univ. Geol. Studies, 
Ve teiya pee 13S Lp. 


Promontory DiStaiict 


The Promontory mining district is located near the southern end of the 
Promontcry Mountains, mostly in T. 6 N., and Rs. 5 and 6 W. The mining distract 


was Giscovered much later than most of the others of the state. Eeeias 


produced more than 14,000 tons of oxidized zinc and zinc-lead ore making it 


the third largest zinc producer in the state (Heyl, 1963, p. B38). This ore 


Aa iol 


yielded 6,546,000 pounds of zinc, 1,818,000 pounds of lead, 3,878 pounds of 
copper, 893 ounces of silver and 3 ounces of gold having a value of $950,321 

at the time of production (Stowe, 1975, p. 45). The history of the district is 
summarized as follows: 


“prior to 1914 a few claims were held on a bed of marbleized limestone 
northeast of Salad..siIn ithe \latter;,part!of 1914, men doing assessment 
work on these claims found boulders of lead-zinc carbonate to the northeast. 
The boulders were traced to outcrop and the deposits were discovered. 
This led to the formation of the Lakeview Mining Co. ,which produced most — 
of the ore of the district. Incomplete production records were kept and 
reports of dividends paid by the company are not in agreement. The company 
began development work in April 1915 and by the early part of June of the 
same year had paid all pre-production expenses and declared a dividend of 
$2,600 to the five stockholders of the company. Through September, L916 
dividends paid amounted to $150,000. Production tapered after 1918, but 
occasional small shipments of ore were. made by the Lakeview Mining Co. 
until 1928. Production ceased until World War II when limited production 
was reported from 1942 to 19 47 ae (Perry), od Sikes l= 2) 


All of the ore deposits with the exception of one in Little Valiey are 
in a limestone-shale sequence between the Cambrian Prospect Mountain Quartzite 
and the predominantly carbonate sequence above (Marjum Limestone). Olson (1960, 
p+ 235) notés that the “middle limestone bed" referred to by Butler and others 
(19205 2-502) Spas Si egtus (2924 


pe tihOO)}* ueettite, uppex una tof: hss Burrows 


Limestonen! Reeent Stratigraphic work has included thas Mini ah whe He Sok pown 


i 
(00) 
la} 
my) 
es 
} 
ie) 
fv 
(t 


as "Dome Equivalent" (Hintze, 1973, @naxrt 6) ) ofhere ware two types) of min 
completely oxidized lead-zince replacement deposits in limestone localLizee «near 
fissures and faults and copper and lead sulphides in dolomite along fissures anc 
faults--only the former has yielded significant amounts of ore. The ore 
Geposits are principally located along a specific stratigraphic horizon with a 
narrow thickness and are completely oxidized. No sulfide ore has been crserved, 
although all observers who have inspected the mines maintain that the carsonate 
ores were derived from the alteration of sulfides. The principal ore minerals 
are hemimorphite, cmvthsoni bey andecarussi tes? considerable” iron oxides are 
present in the ore which generally ‘contain less than an ounce of silver and 


practically no copper or gold to the ton. The gangue minerals are limonite, 


/ 3G 


hematite, calcite, dolomite, and possibly barite. Most of the ore minerals are 
highly intermingled with iron oxides and are not easily identifiable with the 
naked eye. Hemimorphite is the most common zinc mineral, crystals up to 1/16 
inch (l-2mm) can be seen in most of the Lakeview workings. The ore of the main 
Lakeview workings is predominantly zinc with a little lead. There seems to be 
an increase in the lead content in the lower workings. The workings on Lead 
Mountain,to the south, are high in lead and low in zinc. The district has 
been a small, but highly profitable producer of zinc-lead ore im the past. 
Mine workings contain pockets of high grade oxide ore and larger amounts of 
lower grade ore. Heyl (1963) reports that some of the thinner beds contain a 
fairly large tonnage of mineralized material estimated to contain 5-8 percent 
lead and 5-10 percent zinc. 
Lakeview Mines 

The Lakeview Mining Co. owns 16 patented claims that lie in an are starting 
on the south side of Little Valley and extending south to Volunteer Gulch and 
then extending southeasterly across Lakeview Ridge, Cedar Ridge Gulch and 
continuing over Lead Mountain (figures 53 ,° 54, and 59). The holdings of 
the Lakeview Mining Co. cover all the major workings in the district including 
Lakeview 1-5, Skyline tunnel, Complex tunnel, Volunteer Gulch xorkings, Volunteer 
Gulch incline, Pete's tunnel, Lakeview shaft and Spelter tunnel. The Lakeview 
No. 1 tunnel portal is located in NWSWSW 7-6N-5W at an elevation of 5,420 feet 
(i 6s2nye 

The mineralization ‘is a delebhine replacement of a favorable carbonate 
ped along a minor structure in the Dome equivalent (Middle Cambrian). Lakeview 
No. 1 is the most extensive working and was driven to develop the down dip 
extension of the “middie” liméstone’ ox_"rikbon bed" and to provide a haulage 
level for the higher workings. Most of the ore was sent down through stope 


connections from higher levels and then hand trammed to the portal. This 


level has about 1,300 feet (396m) of drifts, several winzes exploring the 
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PROMONTORY DISTHRICEH 
1, Big Piney Mining Co. mine 
2 Complex tunnel 
“3. Lakeview mines nos. 1-5. 
4. Pete’s tunnel 
5. Spelter tunnel 
6. Volunteer Gulch incline 


7. Volunteer Gulch mine 


Figure 53: Topographic map of Promontory mining Aasurvet 
Adapted From: USGS Poke’s Point 7%’ Quadrangle 


USGS Promontory Point 72’ Quadrangle 
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Figure’. 54: 
GEOLOGIC MAP OF PROMONTORY DISTRICT 


Cn-Nounan Formation 

Cm-Marjum Formation 

Cw-Wheeler Formation 

Cum-Lower Cambrian undifferiented 
Cp-Pioche “shale” 

Cpm-Prospect Mountain Quartzite 
PCy-Precambrian 


Adapted from Olsen, 1960 
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Figure 55: Claim/map’of the Promontory 
mining district 
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down dip extension of the favorable horizon and raise connections with higher 
level. Two raises connect with workings on the Volunteer Guich side of Lake- ® 
view Ridge. Most of the stoping on the No. 1 level was done near the southern 
end, these connecting with surface workings of the No. 2 level. The winzes 
below No. 1 did not develop ore as expected and were abandoned. 
Lakeview No. 2 level was the site of the first development on the property. 
Development consisted of glory holing and later to stoping the ribbon bed 
underground. Lakeview No. 3 level is the second most extensive working and 
began with glory holing as at the No. 2. (Near the surfdceea.stopes extend. to 
level 4, but as mining extended underground the mineralizatron became less 
intense and a barren ribbon bed was followed through the ridge Until ae tied 
in with mineralization on the Volunteer Gulch side. Stopes were mined above 
and below the level at this point and connected with upper and lower levels. 
Lakeview No. 5 level also started with glory holing and extended into underground 
stoping. A partially caved large stope at the south end indicates a large ie 
amount of ore was removed, and connects with the level below. A raise also 
extends to the surface. The workings extend along the ribbon bed for about 
350 feet (107m) with stoping for the first 180 feet(55m)- Approximately 300 
feet (9lm) from the portal a winze was sunk that connect witirlevel 3. Near 
the top of this winze a raise was driven and a small amount of ore mined. 
The uppermost level is the Skyline Tunnel, so natied becatse it is close to the 
summit of Lakeview Ridge and extends through the ridge opening into Volunteer 
Gulch. From the portal on the south side the drift was driven northwesterly 
until the ribbon bed was encountered and then followed. About 300 feet (91m) 
from the south portal stoping began. Stopes continue to the north portal which 
connect with levels below. 
Near the head of Volunteer Gulch is an inclined shaft that follows what may 
be the ribbon bed. The snaft is inclined 35 degrees and follows the mineralization. v 


Two levels have been turned from the incline to the southeast, ..the longest one 


ree 


about 110 feet (34m) long. No large amount of ore appears to have been 
produced from this working. Several other small workings, mostly prospect pits, 
are located in Volunteer Gulch, which are probably cut in the ribbon bed. 

East of the portal of the Lakeview No. l in Cedar Ridge Gulch are several 
other workings, the most important are the Complex tunnel, Petes tunnel and 
Lakeview shaft. Several other small prospects and Aap are present. The 
Complex tunnel was driven to intersect the ribbon bed at depth. This was 


achieved and the bed was followed to the northwest. There are about 800 feet 


(244m) of workings and some stoping. Petes tunnel is above the Complex tunnel 


and southwest of the Lakeview shaft. It contains several hundred feet of 
workings along the ribbon bed. There are several stopes in the mineralized 
areas and an unknown amount of ore was extracted. The Lakeview shaft was sunk 
to.a) depth ro#s512, feet (156m). According to Siegfus (1924, p.- Jeb) awo peer 


were cut from the shaft, one 128 feet (39m) and the other 350 feet (107m) below 
the collar. The upper level followed natural openings for a considerable 


distance. The 350-foot level was run ina northwesterly direction and followed 


various places along this drift assayed 
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zinc.: A rather large sample of a black carbonate of lead taken at another place 


had a composition of 1.08 ounces of silver per ton, and 41.52 percent lead and 
0.36 percent sulfur. 
The workings on Lead Mountain consist of a shaft, an open cut, and two adits. 


The first work consisted of an open cut that was extended into underground 


stoping and a shaft, 50 feet (15m) deep. An adit was driven under the surface 
workings and the shaft to make it easier to remove the ore. The stoping extencs 
into the mountain for approximately 100 feet (30m). To the. east of, these 


principal workings is another adit 20 feet (6m) in length which ends ata winze 
providing access to a sublevel 40 feet (12m) long. Little ore was produced 


from this working. Two smaller adits are present on the south side of Cedar 


(#LZ 


Ridge Gulch which show limonite and hematite mineralization. 

The Spelter tunnel is on the south side of Little Valley and is the 
northernmost working. The adit was driven to the south and encountered lead- 
zinc mineralization. Some stoping was done in the mineralized zone, but the 
amount of ore produced was small. 

Small pockets of high grade zine ore remain in the Lakeview mines along 
with significant amounts of low-grade material. Heyl (1963) states that 
most of the known high-grade ore has been removed from the district but 
some of the thinner beds contain a fairly large tonnage of mineralized 
material in thin veins. This material is estimated to contain 5-8 percent 
lead and 5-10 percent zinc. 

Big Piney Mine 

The Big Piney mine is’ in the southern”-end of "the district andis"in*the 

SENENE 18-6N-SW at an elevation of 5,550 feet (1,69lm). The mine was located 


not long after the initial “discovery in the district, 20 was/ worked. feria short 


time and a small quantity of ore was produced. Mine workings consist of two 
adits, from one a winze was sunk at least 50 feet (15m) deep. Total workings 


amount to about 300 feet (9lIm). Mineralization is in Middle Cambrian limestones 


cf 
fue 


and consists of alteration and replacement along favorable beds and fractures. 
Minerals in the mine are hemimorphite, smithsonite, cerussite, hematite, limonite, 
and calcite. There are no known reserves in the mine. 
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Rosebud District 

The Rosebud district is located in the southern half of the Grouse 
Creek Mountains in western Box Elder County and is named aftex an easterly 
flowing creek. Mineralization is scattered over a wide area and mines are 
located in Ts. 9, 10, and 11 N., and in Rs. 16 and 17 W. The principal 
mining area is 12 miles (19.2km) northeast of Lucin_and 5 to 6 miles (8-9.6 km) 
north of Utah Highway 30 (figure 56). 

Metals produced in the Rosebud district were tungsten, silver, lead, 
copper, and gold. Tungsten far outranks the others in terms of production 
Sand value .(poeliing, 1972, vp. 62). Gina P) euanki tees, OL lead-silver ore have 
come from the Rocky Pass, Mogul, and Ingham Canyon areas.’ Copper, lead, silver, 
and perhaps gold may have been extracted from the Silver Riddle area. The 
quantity of metals produced is unknown, but estimated to be small. The geology 
and mineralization is described as follows: 

"“Geologically, the southern halt of the Grouse Creek Mountains 
consists of Paleozoic rock, dominated by Devonian, Mississippian, and 
Permian outcrops, completely faultec, and into which granitic rocks 
have been intruded. The granitic rocks consist of quartz monzonite 
and quartz diorite, the outcrop area is a little larger than ten square 
miles. The pluton is confined to the Rocky Pass area. 

The tungsten deposits are founé in the contact zones between the 


granitic and carbonate roeks. 23 i... Fue other deposits are in rusty 
fissures, some of which are filled witn quartz or pyrite. some of the 


fissures contain much pyrite. In the Silver Riddle area some mineralization 
follows a favorable carbonate horizon. Some of the fissures follow 


bedding planes, faults, fracture zones, or brecciated rock." (Doelling, 1972) 


The non-tungsten workings are cut in rocks generally 1,000 to several 
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thousand feet from the pluton. There are no known reserves of lead and zinc 
in the district, the Rocky Pass area has the best potential. 


Emigrant Pass Mines 


The Emigrant Pass mines are on the north side of the County road about 


1 mile (1.6km) west of Emigrant Pass. The principal mine is in SWSENW 12-9N-17W 
at an elevation of 6,245 feet (1903m). There are no records available pertaining 
to the mine's history, a small amount of lead-silver ore may have been produced 
from the mines. The property is claimed by the Rccky Pass Mining Co. There 

are no reserves in the mine, but ee ney small ore bodies may yet be found. 
Tie mines (figure, 57) are described as follows: 


"Host rocks include the Simonson Dolomite, perhaps the Guilmette 
Formation, and the Mississippian Chainman Shale. Those limestones adjacent 
to the intrusives are bleached, marbleized and often brecciated. Rusty 
fissures appear to be the only form of mineralization close to the pluton. 
The principal workings are about 1000 feet from the contact and cut in 
limestone, dolomite, and silicified black shale. These consist of two 
tunnels, the lower with 800 feet of workings, the upver with 250 feet. 
There are some prospect pits and a 20-foot shaft above in a northwest- 
trending fissure system. To intersect these appears to have been the 
objective for the tunnels and this has been done. Mineralization consists 
On MUSty OF Guartz-ciiled/tissures. What appears’ to be a dike. and sill 
Olu LiNCrusi ve TOee  sealteo sores Ur the prrnicipal ‘crosscut: 
Some scheelite was noted in this ba the wotking, With this exception 
no identifiable ore minerals were seen and much of the main tunnel 
is cut in fresh rock. However, it appears that some ore was taken from 
small pockets along the fissures in the mine crosscuts and probably. 
consisted of argentiferous cerussite and anglesite. Small specks of pyrite 
are sometimes noted disseminated in the silicified shale..:- «..appearances 
indicate that the claims are intermittently subjected to development 
work." (Doelling, 1972, p. oc 


Silver Riddle Mines 
The Silver Riddle mines lie west of the Emigrant Pass County road, but 
east of the pass, in NW 21-10N-16W, at an elevation of 5, e40Nrecet (1) 780m) - 
Nothing is known about the mines in the literature which were probably staked 
at the turn of the Century and worked intermittently thereafter. The property 
is currently held by Pete Toley, Frank Byer, and Roy Houtz. The area contains 
numerous dozer cuts, prospect pits, and shallow workings (figures 38 and Se 


Two samples, taken across mineralized rock from the K workings, assayed 
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2.4 to 2.8 percent lead, 0.20 to 0.23 percent zinc, 36 to 43 ounces in silver, 
2.31 to 2.64 percent copper, and 0.001 to 0.004 ounces in gold per ton: | ‘ 
The first sample was taken in the lower part of the working in a 2-inch (5ca) 
channel; the second was taken at +he shaft collar as a 2-foot (0.6m)cnannel. 
Minerals seen on the property are tetrahedrite, galena, chalcopyrite, malachite, 
azurite, chrysocolla, copper pitch, quartz, calcite, wad, limonite, hematite, 
and epidote. The mine area has been explored to shallow depths, but no deep 
test has been undertaken to determine the extent of mineralization and its 
potential. aA few tons of high grade Silver ore remain in the workings and on 
the dumps. 
Other Mines 

Scattered over a large area in the southern Grouse Creek Mountains 

ave numerous small mines and prospects. None of these has produced Siler rican 


= 


amounts of cre. Included in this group are the Ingham Canyon WOrKi nes end 
J = 3 y 


the Mogul mine. The mineralization is usually hosted by limestone along v 
We 

rusty fissures ox brecciatedc’ zones. Cerussite and anglesite are usually 

noted in sparse quantities along with occasional galena. Le 15 presimed that 

these minezals are argentifercus. The Mogul mine is located almosc On, the 


ridge line of the Grouse Creek Mountains in Se 2-10N-17W. Ingham Canyon is 
a west side drainage of the Grouse Creex Mountains, the mines are cut in 
siliceous shale, lecally pyritiferous and cut by quartz fissures. 


References: 


Doelling, H. H., 1972, Mineral resources of western Box Elder County, Utah: 
Utah Geol. and Mineral Survey, unpublished report. 


wWivont (Ashbrook) District 
The Vipont or Ashbrock district is located in the northwest corner of 
Box Elder County at the north end of the Grouse Creek Mountains in a northwest 
branch called the Vipont Mountains. The district is 10 miles (l6xm) east of 


the Nevada border, 1 mile south of the Idaho border and 29 miles (46.6 km) 


(2G 


northwest of Park Valley. The district was developed and mined principally 
for silver, but small amounts of gold, lead, and copper were also produced. 
The first location was made in 1872 and the district organized on July l, 1874. 
Mining was intermittent through 1904, and activity ceased until 1917. There- 
after peak production was achieved until 1923 when the price of silver dropped 
from S200) to $0.64 an ounce. The mines were then operated intermittently 
until 1942 when they were shut down. Lead production amounts to only 6,160 
pounds valued at $431. Silver produced amounts to 3,192,666 ounces, gold 
7,762 ounces, and copper 3,001 pounds. 

Rocks in the vicinity of the mines were mapped by Peterson (1942), his 
map and stratigraphic units are presented as figure _60. The principal ore 
host is the Vipont Limestone between the overlying Wardlaw Shale and an under- 
lying porphyry. They are not confined to any particular horizon in the 
formation, but occur from the porpnyry footwall to the shale hanging wall. 


The Cambrian Sentinell Formation also acts as an ore host as does the rhyolite 


porphyry. The principal mines are the Vipont and Soro. 
There are unconfirmed reports that a drilling program conducted in the 


1950s discovered additional ore, but economic factors were not favorable, 


and no further action Nas Been ‘takeny Mthe district is ilecate@ om figure 61. 


Vipent Mine 

The Vipont mine, the most important mine in the district, is at the 
head of Pipe Spring, Gulch. The portal of ‘the mine adi tis" in-SENESW. 6-14N-1/W 
at an elevation of 7,410 feet (2,259m). The mine workings are quite extensive 
and developed along the northeastern flank of a synclinal fold that forms 
the major structural element of the district. The primary minerals include 
tennantite, pearceite, pyrargyrite, galena, argyrodite, chalcopyrite, sphalerite, 
native gold, arsenopyrite, pyrite, rhodochrosite, sericite, and quartz. Alteration 
product minerals include argentite, covellite, chalcocite, cerussite, an intex- 


mediate between galena and argentite, an undetermined lead-silver salt, and 


{pan Gat 
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GENERALIZED STRATIGRAPHIC SECTION OF ASHBROOK District. 


Figure 60: 
Age Forcktion! | Thickness. | General Lithologic Character. 
Phelao .OCO—1,500 | Coarse to finely crystalline, light blue gray, mas- 
os limestone | sive bedded limestone, locally cherty. 
= Wardlaw 400 Black to gray. thin to massive bedded. pynuc 
Es shale | shale. locally containing lenses of gray dolomitic 
= limestone. 
PD 2 
3 ra Vipont SO—-100 | Fine-grained, crystalline, blue-gray limestone. 
ata limestone | locally containing mumerous small calcite 
= stringers. 
Pos | 
Sentinell SO—100 Light gray, medium grained, crystalline, thin- 
limestone 


bedded limestone, usually broken and contain- 
ing numerous calcite stringers. 3 


~Cambrian (?) 


- 100-100 White to tan, sucrose quartzite. 


| 


300-400 Usually light gray. contorted and fractured lime 
S00—1,000 stone and marble. Massive, white to pinkish, 
somewhat schistose, vitreous quartzite: 


Middle? 


Pre-Cambrian 
Harrison Serlea 


400-600 °| Fractured and contorted limestone (with mica 
and marble) interbedded with slates and quartz- 
ite. balls 


Adapted from A study of the geology and ore deposits of the Ashbrook silver 


mining district, Utah by V.E. Peterson, po. 460) & 47 
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ASHBROOK DISTRICT 


1. Skoro mine 


3 2. Vipont mine 


Figure <Gic- Topographic map of Vipont (Ashbrook) mining aistrict 


Adapted From: USGS Cotton Thomas Basin 15’ Quadrangle 
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Fa 
pessibly native silver. (Peterson, 1942, p. 497) 
Skoro Mine 
The Skoro mine is located about 1,000 feet (305m) 
A-portal of the Vipont mine in NWSWS 
(2,280m). 


15 minute tepographnic quadrangle, another 


The: mitre,is 
Most of the ore is in the limestone at the porphyry ccntact.- 
in the ores are arsenopyrite, native gold, sphalerite, 


argyrodite, 


chalcocite, cerussite, 


mine is label 


pyrargyrite, pearceite, tennantite, argentite, 


soutneast of? the 

© 6-14N-17W at an elevation of 7,480 feet 
The Skoro is labelled the Sullivan tunnel on the Cotton Thomas 

led the Skoro. 


cut in rhyolite porphyry and in the Cambrian Sentinell Limestone. 


Minerals found 
chalcopyrite, galena, 


covellite, 


native silver, malachite, azurite, cuprite, native 


copver, Orpiment, ~ealgar, Limonite, hematite, calcite, rhodochrosite, sexicite, 
quartz and pyrite (Peterson, 1942-9. 497) « 
References: ¢ 
poe lling tagh 1972, Mineral, resources of western Box Elder County, Utah: ae 
Utah Geological and Mineral Survey, unpublished report. 
Peterson, Ws 2 1942, A stuey o£, the geology ana ore deposits of the 
asnborock silvar mining: district, Utah: Econ. Geol, vi 37, BD. AGG Sule. 
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CACHE COUNTY 


Cache County adjoins the Idaho border in northeastern Utah between Box 
Elder and Rich Counties. The county has been a minor producer of lead and 
zinc and presently (1976) there are no active mines. Silver and copper have 
been produced with the lead and zinc. Through 1976 it is estimated that 
at least 30,488 pounds of lead and 17,883 pounds of zinc have been produced, 
the value at the time of production was ey S7¢.2for, the lead and S2,324 fox 
the zinc. Current prices (Janwa rey logy for the same amount of metal would 
amount to $8,191 for lead and $6,617 for zinc. 

Two mining districts were examined that produced lead and zinc; Swan 
Creek and Paradise. The county ana its districts are located on the maps, 


figure 62 and the production history is summarized on table lo. 


Paradise District 


he Paradise district is located east of the town of Paradise on tne 


Poe = 


original discovery was made by a sheepnerder who found a boulder of galena 
weighing 150 pounds (68kg). High-grade lead-zinc-silver ore with copper and 
gold showings has been produced. 

The district's geology is characterized by 2 north-trending syncline 
bounded on the west by a dasin-and-Range type fault system, and on the east 
by a low angle thrust zone (Heyl, 1963, p- B42). The rocks range in age from 
the Lower Cambrian Brigham Quartzite to the Mississippian Brazer Formation 
(figure 64). Limestones and dolomites are the dominant rock types with a 
few thinbedded sandstones and shales. Districe reserves are small, some zinc 


may be recovered by reworking mine dumps. 
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CACHE COUNTY 


1. Paradise District 


2 Swan Creek District 


Figure 62: 


Mining districts of Cache 
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Production of metals in Cache County, Utah, 1908=19°76 


Lead/Pounds Zinc/Pounds 
10,000 == 
no production 
Oped sa 
lisse }6,895 
9,041 988 
no production 
a 26 =—— 
no production 
30 , 488 17,883 


sc. Bur. Mines Mineral Yearbooks 
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Location and Geologic Map of the Paradise 
Mining district from Willaims, (1948) 
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STRATIGRAPHIC COLUMN OF THE PARADISE DISTRICT 


ea hp a een Te Gel er ES oo a eee 


Formation (Serics) 


Tettiary 
Salt Lake gr. (Oligocene- 
Pleistocene)? : 
Unconformity 
Wasatch gr. (Paleocene or 
Lower Eocene) 
Unconformity 
‘Pennsylvanian 
Wells fm. (Morrowan—Vir- 
gilian) 
Unconformity 
Mfississippian 
Brazer {m. 
Chesterian) 
Disconformity 
Madison ls. (Towan) 
Unconformity 


(Iowan and 


Devonian 
Jefferson fm. (Senecan and 
@  (?) Chautauquan) 
Disconformity 
Water Canyon fm. (Ulste- 
man) 
Disconformity 
Silunan 
Laketown dol. (Niagaran) 
Disconformity 


Ordovican 


Fish }Faven dol. (Cindn- 
natian) 

Unconiormity 

Swan Peak fms(Champlin- 
ian) 


Garden City Is. (Canadian 
and Champlainian) 
Disconformity (?) 
Cambnan 
St. Charies fm. (Crotd2n) 
Disconformity (?) 
Nounan dol. (Crowaan, part 
ee aelexst) 
Bloomington fm. (Albertan) 
Disconformity (?) 
@ Blacksmith dol. (Albertan) 


Ute fm. (Albertan) 


Langston {m. (Albertan) 
Bngham qtz. (\Waucobian) 


Pre-Cambnan 
Big Cottonwood Canyon Se- 
Tics : 


Measured section 


Character Thickoess in feet 


Conglomerate and tuf- | Junction Hills 1160 
faceous sandstone 


Conglomerate and lime- 
stone 


Calcareous sandstone Wellsville Mountain 
6140+ 
Limestoneand calcareous | Dry Lake 3700 
sandstone 
Limestone 5 Logan Canyon 845 


Dolomite and sandstone | Green Canyon 1840 


Sandy dolomite and sand- | Green and Logan Can- 


stone yons 540 
Dolomite | Green Canyon 1510 
Dolomite Green Canyon 140 


Quartzite and shale Green Canyon 340 


Limestone Green Canyon 1400 


Dolomite and limestone | High Creek 1015 
Dolomite 


High Creek 1125 


Limestone and shale HMigh Creek 1500 


Dolomite Left Fork 
Blacksmith Fork 325 
Limestone and shale Left Fork 


Blacksmith Fork 665 

lacksmith Fork 380 
Wellsville Mountain 
- 1800 


Dolomite and shale 
Quartzite 


Quartzite and phyllite 


@® Ore-bearing horizons 


Adapted from Williams, 1948, p.1130 


Thicknesy 


ton in 


0-2120 


150-540 


considerable 


considerable 


small 


1015-1130 
825-1125 
1050-1500 
325-800 


small 


Unknown 
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Moon Claim 

The Moon claim is approximately 3.5 miles (5.6 km) northeast of Paradise, 
Utah in NWNWNW 13-l1ON-1E at an elevation of 5,800 feet (1,768m) above sea 
level. It'is reached by travelling 5.2 miles (8.4km) south from Millville 
and turning easterly on a dirt road for 2 T/A milés {3.6kn). “The claim is 
about 1 mile (1.6km) south of Blacksmith Fork and 3.5 miles (5.6km) east 
of Hyrum. The site was discovered in 1915 along an oxidized iron outcrop 
which is still visible. It proved to be an oxide zinc prospect with assays 
as high as 42 percent (Butler, 1920, p. 218). The entrance to the mine is 
caved, but it appears that the workings are not extensive. There are two adits 
and one incline (figure 65). Some open-pit work is apparent, but no appreciable 
amount of lead-zinc ore is visible in the workinads. 

The workings of the mine are totally within the Devonian Jefferson (?) 


Dolomite, and ore appears to lie in a favorable bed of the limestone dipping 


toward an axidized 1ron) f£yesvre.. Thewfissuxe is traceable for over a mile 
(1.6km) to the Moon Iron outcrop, whicn cuts the limestone beds vertically. 
Reported minerals include hematite, lLimonite, and smicasonite, 1n a gangue OF 
calcite Several thousand tons of low-grade zine ore Maybe Present, im Tne 


nine dump, but NO reserves remain in the mine workings. 
La Plata Mine 
The La Plata mine is located on a group of patented claims including the 
La Plata, Sundown, Sunrise, Silver King, and the Lead King. The mine is am 
SESENE 11-8N-2E at an elevation of 7,480 feet (2,278m) above sea level anal 


Plata Canyon, Cache National Forest. 


HH 


t is on private property 7 miles (ie. Ska) 
west of the junction of Utah Highway 39 and the road (242) from Hardware Ranch. 
The mineralization is believed to have been discovered in 1891. The mine nas 
been worked through two adits and a shaft. The shaft is reported to be 165 

feet (50m) deep, but it is now caved. One of the adits is inclined at 15 degrees 


and reported to be in excess of 1,000 feet (305m) in length, but access is 
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limited to 200 feet because of flooding. 

The workings of the mine are cut in Middle Cambrian limestone units. 
Mineralization appears confined to faults and fractures near the surface; 
ore minerals include galena, malachite, cerussite, and native silver in 
a gangue of calcite. Galena was found in the surrounding soil and placer 
mined in the early days and the La Plata is the only placer lead mine in 
the state. The potential for this property is small. 

Lucky Star Mine 

The Lucky Star mine is located in SESWSW 14-11N-3E at an elevation of 
6,906 feet above sea level. It is reached by the Left Hand Fork of Blacksmitn 
Fork Canyon road to the top of Boulder Mountain followed by a walk of 3/4 
mile (21.2km) down Cabin Spring Gully. Little is known about this lead-zinc-— 
silver mine or its production, whicn is assumed to have been small. The 
workings consist of several adits and inclines, which are presently partially 


caved and unsafe for examination. 


The Middle Cambrian Bloomington Formation croos out at me mine site and 
is probably the host rock. Minerals include galena, smithsonite, sphalerite, 
eerussite, limonite in-a gangue of calcite.) There is probably little ore 


left in the mine and its potential is small. 
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Swan Creek District 

The Swan Creek mining district is located west of Garden City an the 
northeast corner of the county and extends northward into Idaho (figure 66). 
The district has only a few scattered mines and prospects ine Ucays (Or  wnien 
the Amazon is the most important. The district was organized about 1900 and 
worked on ‘a smalli.ecale until the 1920s. ‘Thereafter the area remained idle 
until 1950 when the Amazon was worked for a short period of time. Production 
records for the district are unavailable, the amount was minor. 

The district geology is characterized by the north-south trending Fish 
Haven ee es whose axis lies just west of Garden City. The rocks are 


principally limestones, dolomites, and shales of the Middle Cambrian Bloomington 


Formation (figures 67 and 68). The tabular ore replacement deposits are 
generally controlled by faults and fissures. The ore bodies are limited to 
small patches of near surface sulfide mineralization. Several thousand tons 


of ore -could.be mined«from the district if thé project vere economically 


Amazon Mine 

This mine is located approximately 8 miles (13km) west of Garden Crry 
in unsurveyed NE 21-14N-4E at an elevation of 7,530 feeti(27295m). The 
mineralization of the mine was discovered in ene early 1900s and has been worked 
intermittently on a small scale. The mine produced a lead-silver~-copper ore 
with some zinc showings. Mine production is unknown and probably Has been very 
small. The workings of the mine are inaccessible due to caved or plugged 
portals. The workings consist of a shaft, an adit, some trenches and shallow 
pits 


The workings are cut in the Cambrian Bloomington Formation. Ore is 
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SWAN CREEK DISTRICT 
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Figure 66: Topographic map of the Swan Creek mining aLStrice 


Adapted From: USGS Tony Grove Creek 7%" Quadrangie 
USGS Garden City 7%’ Quadrangle | 
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Figure 68: 


STRATIGRAPHIC COLUMN FOR THE SWAN CREEK DISTRICT 


Upper. Fish Haven dolomite. Medium-bedded dark-gray dolomita. 
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— 

© 

“+ 

1.6) Lower. 

= 

Oo Garden City limestone. Thick- and thin-bedded gray Umestons. 
"SS 

4 

O 

Water St. Cherles limestone. Massive gray limestone; thick-bedded gay Worm Creek q= 
Lae Worm Creec quaririte member. | member at dase. 
See ee eee 


c 


Nounan limestone. 950 | Thick- to medium-bedded grsy Iimestone. 


8 ; 


Bloormtocton formativn. 
| | Hodges shale Member- 


ie s{iddle. Biacksmi!th Ilmestone 675-725 | Massive gray limestone. 
© | 
—_ 
2 | 
_— te imes ARS } i 
= yoke pbheat sO eles 450-585 | Thin-bedded Iimestons and abale. Epence sbais mem: at be 
lg 1 P 
a Spence shale member. 
fe) 
Langston Umestone. 375 | Thick-bedded blue-<qray limestone, sandy (o lower part 


Bogham quartrite 1,000+ | Thick-bedded, fine rained quartzite; local lenses Of corgiome: 


Lower (7)- 


Adaoted from Richardson, 1941, plate 6 


/6E 


controlled by three structure types: (1) west-northwest striking joints, (¢ 
(2) minor southwest striking joints, and in (3) eastward-trending breccia 

zones dipping south (Heyl, 1963, p- B41). Ore is found in tabularoreplacement 

bodies in limestone around these joints and fractures. Ore minerais include 

galena, cerussite, smithsonite, sphalerite, enargite, malachite, and azurite 

in a gangue of barite, calcite, and dolomite. A few thousand tons of ore 

could be scraped together at the property. 
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IRON COUNTY 

Iron County is located in the southwestern part of the state adjoining 
Beaver and Washington counties. Through 1976 it is? estimated that at: least 
704,486 pounds of lead and 547,600 pounds of zinc have been produced in the 
county along with gold, silver, and copper. The value of these commodities 
at the time of production amounts to $57,462 for lead and $62,286 song waete 
(tabla Lvhe Atatoday’ S metal prices (January, 1977) the lead would be worth 
$190,280 and the zinc, S202), 612 Iron County's most important jead-— zine 
producing district, Indian Peak, straddles the Beaver County line and is 
reported in that county. At present there are no active lead-zine mines. 

The Escalante mining district is the only other lead-zinc area in the 
county. It has one silver mine that recovers lead and zine as by-products. 
Its potential in this regard is good, but has a water-pumping problem. The 
district and county are located on figure 69. 


Escalante District 


The.Escalante mining district is located in tne low Mi tis tat Lie 
on the southwest edge of the Escalante Desert approximately 15 miles (24.1 km) 
southeast of Modena. The principal mine is the Escalante location in ’2> 
36S-l17W. (figure 70)-2.) Tite district was worked before the turn of the Century 
and much high-grade silver ore was extracted from the Escalante mine. The 


only recorded production was in! 1935 when 500 tons containing 3,700 pounds of 
lead, 253 pounds copper, 1.2 ounces gold, and 2,983 ounces Silver valuéc eat 
$2,355 were produced. 

The exposed rocks are Tertiary volcanic flows described as rhyolite by 
Heyl (1963, p. B26)» pbut Bart fer. 1920), Os. 567) described them as latites and 
rhyolites with tuffs and breccias belonging to the same series as those of the 
Gold Springs-Stateline gold mining districts to the northwest. These rocks 
have been cut by numerous fissures with a north to northeast prevailing strike. 


A geologic map is provided in figure 71. Ore bodies are fissure fillings in 


Table 17: Production of metals from Iron County, 1907-1976 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1907 8,430 16,148 sain (Oy eke) 1 204,00 LOO $41,384 
1908 10,000 7,404 Sas 94 25 decs Hew 17096 48,525 
1909 33:8 440 cetesie Shp Siiltts: WAGs J Sales) ae 520 
1910 4,000 --- -== 6,603 1,000.00 4,713 23,986 
LO. 202 3 SOS ia Boe 79 byO Le Lpooe 
eet Sak 5 288 a= I 20.08 314 877 
1953 2 eos Se 22 0, 82 ae 646 
1914 6 ee aaacad cal 2n18 2,200 pine 
1935 867 Sisson akin mee 160%..36 Bi 6,164 
1916 ‘Sie al 3A, S73 im Bien LR ER Mey go 10,462 
Lome? 449 156,243 pares 78 Sait 1,441 14,726 
1918=1919 no production 

1920 if meee saan Toes 21.160 589 697 
Lo2L no production 

1922 S Ag Fa 1,498 98 10 390 
1923 30 eR ye scicaeaiie 83 Angee 33 1 ee 
1924 Oe Nee FARES Saints 66 ienraeie 26 941 
1925 6 3,343 a a 38 coe 7 301 
1926 2y ame == 16 185 64 287 
1927-1929 no production 

1930 120 --- --- ane Dat Bt 467 
1931 115 ert as -—— 20.85 85 456 
1932 38 140 caeaiee 70 16.83 99 384 
1933 536 stor Scant eageee 160)..56 608 CP 
1934 2,842 ee oat ai 1) oe tO 11,340 5072/3 
19335 is. 385 3, (RO einai Pg 679.40 ee ae 33,599 
1936 a 902 ja eee 185 27596; 60 16,284 68,543 
293°7 SPS Ie 6,610 Sr 595 1,27 00 19,086 59,570 
1938 b Pere remeie Ss on ang 562.00 4,902 22,020 
1939 1,884 702 aie 461 1, 4.59.00 et AS 477313 
1940 899 9,200 Sane 425 2 ho.OG 37292 12,474 
Load 676 5a, HOW minis 800 371.00 924 S22» 
1942 558 25,300 si 300 210.00 IeOB 9,869 
L343 413 50,400 126,500 500 1.00 90 17,606 
1944 759 124,900 205,000 3,600 6.00 495 34,410 
43.45 600 31,500 158,600 2,000 2.00 180 21,416 
1946 348 44,000 Sap oO 500 14.00 307 12,630 
1947 45 Sa ae == 9.00 A poe 
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Table 17 continued 
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the volcanic rocks. Fissures vary in width and the one at the Escalante mine 
is 4 to 10 feet) €1l. 2 ta 3m) wide containing lead-silver-copper ore. 
Escalante Mine 

The Escalante mine, the important mine of the district, is in 2-36S-17w 
at an elevation of 5,285 feet (1,610m) above sea level. The mine workings 
consist of a 150-foot (56m) shaft, an undetermined length of underground 
workings, and several prospect pits. The geology and mineralization of tne 
mine have been summarized by Heyl (1936, p. B96) as follows: 


"The widely scattered prospects are on vein and fissure zones. The 
Escalante deposit is in a fissure zone that trends north-northeast and 
dips east-southeast in rhyolite of Tertiary age. Although the rhyolite 
is sheared and silicified over a width of 100 feet, only 4 to 10 feet 
has been mineralized. The fissure zone can be traced from about 1,000 
feet alongri to.strike,. The»vein, contains, many .thin;crusts of cerussite, 
traces of galena, yellow descloizite, gray to bright-green pyromorphite, 
annabergite(?), orange-red wulfenite, and green arsenates of copper, 
associated with calcite, fluorite, quartz, adularia, iron oxides, and 
possibly cerargyrite. Colloform structures are common in the calcite 


and £1 u9erseens 


The mine contains in excess of a million tons of ore below the water 


zinc, and 0.1 percent ccover (Samuel Arentz, 1977, oral communication). The 


pumping of thousands of gallons of water per minute will be necessary 
dewater the ore body. 
neferences: 
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JUAB COUNTY 


Juab County has been one of the more important in the state with respect 
to lead and zinc mining and production, but presently (1976) only the Mammoth 
mine, in the Tintic district; is‘ active. The period of "mining activity in 
the county extends from the late 1860s and production has been continuous 
through 1970 with the exception of 1962. The county was inactive in the early 
1970s, the Mammoth mine was put back into production in 1976. Through 1970 
it is estimated that at least 1,190,330,611 pounds of lead and 130,155,533 
pounds of zinc have been produced along with notable quantities of copper, 


gold, and silver. 


Fae lead and zinc mining districts were examined tty are listed in 
order of importance and potential: Tintic, Fish Springs, West Tintic, and 
Trout Creek. Juab County is long and thin and’ Lts/ aistricts are-well<distributed, 
It is located in the west-central part of Utah between Tooele and Millard 

coun thoe a location map is provided as figure 72 and annual production is 
tabulated in table 18. 


Fish Springs Distro 


County and the morth end of the Fish Springs Ranges: The district. 1s 538 mites 
(93km) northeast of Delta and 15 miles (24km) south-southeast of Callao (figure 
73). The mountain range contains little timber or vegetation. Water for the 
area must be obtained from the east side of the range at Fish Springs or from 
the bottom of the Utah shaft. Mineralized:float was found in 1890 on ground 
that later became the Utah and Galena mines. The discovery led to the organi- 
zation of the district on March 20, 1891. Through the years the district has 
tet rate 17,292,/96 pounds lead, ean eee rapt aby, i ie ees ae : 
ounces gold, and 2,658,220 ounces silver valved at $2,507;,036G 2 tie “ime Gr 
productiom (table~19) 4 


The Fish Springs Range is composed of sedimentary and igneous rocks. The 


sedimentary section ranges in age from the Upper Cambrian Notch Peak Formation 


Figure 72: 
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Table 18: 
Year 


1869-1876 
Lee 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
18392 
189 3 
1894 
1895 
1896 
1897 
1898 
2529 
1900 
1901 
1902 
190 3 
1904 
1905 
1906 
1907 
1908 
1905 
1910 
Tout 
Lea 
LOL 


Production of Metals from Juab County, 


Tons 


ML Ou a eR) Se 


48,914 

£ 
325,143 
33, 800 
25,660 
46,075 
GO,407 
65,006 
ATi 12 

a 


RA) sea wand, eae can, A) ES 


? 
131,574 
186,223 
262,680 
266,761 
301, 722 
242,428 
142,585 
183,379 
242,977 
301, 326 
388,582 
383,977 


Lead/Pounds 


7,744,000 
294,496 
402,882 

1,206, 466 
705,534 
541,810 
598,192 
900,000 

5,559,882 

1184, 159 

5,971,066 

6, 337,991 

5,854,261 

9,978,559 

10,881,908 
13,147,645 

9,431,527 

7,063,209 

8,056,635 

11,283,564 
ee Soe. 
PAA) BOO 
29,060,841 
38,080,904 
36,840,579 
24,388,133 
20,266,507 
12,481,040 
Dp yal 
16,049,863 
24,249,776 
15,489,512 
8772372050 
21,532,691 
19,647,605 
15,015,484 
19,258,976 
22,508,439 


Zinc/Ppounds 


OS i, 
7767167 
76 L212 


- 1869-1976 


Copper/Pounds 


2,558,228 
313,200 
111,400 
110,800 

86 ,000 
300 , 000 
505,800 
281,885 
161,600 
198,000 

1,525,000 
2,000,000 
2,200,000 
1,870,000 
868,960 
688,000 
966,777 
320,000 
820,000 
1,574,000 
3,005,000 
2,500,000 
PAO T3759 
3,441,677 
6,052, 159 
7 AAT sB25 
5 L2aL wed 
8,023,464 
9,035,720 
10,982,751 
7-332, 471 
7,755,831 
5,704, 360 
5,899,016 
9,018,921 
10,927,100 
13,339,064 
9,293,661 


Gola/Ozs:. 


24,730.00 
2,000.00 
2,500.00 
2,500.00 
4,419.00 
22332000 
2,903.00 
2,000.00 
1,500.00 

868.00 
2,300.00 
3,200.00 
7,110.00 

14,940.00 
24,633.00 
19,444.00 
16,470.00 
15,097.00 
18,066.00 
27.52%. 00 
40,470.00 
37,038.00 
38,136.00 
44,917.00 
75,355.00 
40,159.00 
33,344.00 
65,987.00 
71,961.00 
99,757.00 
91,682.86 
108,012.91 
58,679.17 
70,051.64 
57,148.58 
72,579.87 
a7 (309,283 
67,002.76 


Silver/Ozs. 


894,000 
150 ,000 
130,000 


250,000 : 


181,545 
48,207 
60,010 
41,344 
31,008 

868,925 

47,545 
1,412,463 
1,201,620 
2,055,700 
3,801,700 
2,901,730 
2,011,642 
1,990,860 
Et PORE 
3,517,166 
3,955,843 
2,877,600 
3,389,507 
4,429.83 
4,809,971 
2,685,735 
2,978,394 
3,620,362 
3,938,630 
3,897,082 
4,261,893 
3,623,193 
2,748,289 
3,544,918 
3,835,063 
4,673,698 
6,638,425 
5,600,617 


Value 


$2,900,238 
297,019 
237,776 
401,754 
353,807 
295, 206 
451,045 
107-9 71 
945,037 
1,272,683 
1,308,239 
1,991,574 
1,903,687 
2,882,809 
5,126,238 
2,928,069 
2,580,001 
2,160,853 
2,343,907 
3,384,642 
4,247,637 
3,560,508 
4,149,608 
5,228,575 
7,165,551 
4,752,448 
3,741,932 
4,942,486 
5,839,740 
6,943,701 
7,546,002 
6,996,242 
3,788,955 
4,984,231 
5,262,198 
6,019,651 
9,008,588 
7,241,360 


Cll 


=) 


Table 18 continued: 


Year Tons 
1914 288,886 
1915 284,783 
SLD Cone gs 18 
1917 364, 360 
1918 Se, AL 
1919 AS Sep OF) 
1920 LESS: SN 
$521 Oy hy (ehSus 
1922 246,910 
1923 251,641 
1924 Le fe 
1925 40.7, 428% 
1926 407,974 
1927 B00 O01 
1928 107,477 
L929 20 7 poo. 
1930 159,847 
LS:31 69,7239 
1932 32,044 
INS) oye 31,648 
1934 64,624 
45:35 89.,.06 3 
L936 9g 7 20 
193) 149,676 
O33 TAS ya 5) 2 
29:39 ESN S ev? ps ie: 
1940 LO) aco 
1941 LiSG lo 
1942 NOG ios 
1943 1084 594 
1944 102,008 
1945 91,876 
1946 109,225 
1947 Vol 2s 
1948 143,841 
1949 ewig oa 
1950 180,809 
1951 167,682 


195.2 109,743 


Lead/Pounds 


32,087,763 
29,406,612 
36,563,707 
30 , 367,586 
25,823,858 
17,799,667 
27,902,353 
27,186,059 
cae pina et) 
41,995,534 
35,079,039 
47,781,770 
50,008,509 
27 ABD 242 
19,785,802 
18,014,746 
9,673,600 
4,805,266 
1,046,652 
785,708 
2,555,054 
3,098, 400 
3,240,587 
4,794,000 
4,596,848 
5,532,589 
5,544,700 
7,162,600 
6,097,000 
4,250,200 
4,482,900 
4,125,000 
6,530,000 
10,871,500 
10,994,000 
12,455,500 
19° 622,600 
10,643,000 
8,224,000 


Zinc/Pounds 


264,203 
2, 356/086 
2 ATT, 239 
992,076 
218,061 
3 57 k 
180,944 
24,022 
338,359 
162,138 
1,647,642 
Bria 28 
i Ose 34 
£15 563 
492,803 
686 , 230 
675,270 
Vio ies 
346,522 
17,488 
30 , 546 
96,400 
821,400 
TIAN Teo 
426,904 
301,000 
1, 554000 
3 fA 3,000 
4,307,000 
6,870,500 
5,698,400 
7367, 500 
7,930,000 
7,163,400 
11,866, 300 
1. S514 700 
6,812,300 
5,896,000 


© 


Copper/Pounds 


5,285,175 
5,371,534 
7.124,750 
9,060,565 
5,896,223 
2,560,704 
SSA OTS 
821,443 
LBL, 150 
2,458,706 
2,436,716 
3,993,591 
42634 ,011 
3, 209,707 
1,747) 310 
2,446,000 
2,096,892 
928,270 
355,162 
319,149 
536,312 
qawe ows 
717,641 
126777 
1,239,500 
Loe aN 77 
943,000 
672,000 
540,000 
318, 100 
243,800 
203,600 
176,000 
463,200 
207,600 
186,500 
256,600 
224,900 
146 ,000 


Gold/Ozs. 


45 dd oe 
44,038.38 
B41" Aaiocte 
40,809.59 
30,408.19 
Oy one 
27,048.01 
16 7 1055.87 
21,060.39 
PN ae Se Be 
24,602. 36 
36,224.46 
a1, Adsa27 
Ad pp 1GBs TO 
127902210 
14,079.64 
2 js 2s 
1,545.66 
6,2. 7/503 
Teo (oa o4 
107 0056 29 
Ls 2263.80 
list, 263% 20 
22,040.00 
19,521.00 
21,825.00 
18,349.00 
10,442.00 
10,427.00 
8 459.20 
2,184.00 
1,510.00 
1,845.00 
4,458.00 
2,341.00 
2,204.00 
2,655.00 
3,541.00 
2,230.00 


Silver/Ozs. 


4,480,996 
4,005,600 
4,892,439 
4,988,005 
4,994,806 
ADB22 327 
4,650,273 
5,031,030 
6,338,689 
5,788,396 
4,285,995 
5,654,551 
5,088,083 
4,165,136 
2,339,009 
2,496,199 
1,561,091 
801,175 
229,220 
193,079 
596,938 
786,503 
167,827 
1,005,713 
958,436 
1,029,435 
1,012,469 
871,771 
720,834 
519,840 
442,260 
421,920 
455,230 
771,068 
911,580 
772,864 
881,805 
846,144 
610,493 


Value 


65 , JG 7 280 
5, 555,478 
87,696,662 

10,140,063 
8,933,104 
oe Fares a 
8,284,005 
6,693, 307 
9,003,887 
8,550,613 
6,516,265 
9,522,409 
9,100,867 
5,658 eek 
3,036; fol 
Sen S PAT 
14 646.,258 

758,980 

264,798 

288,314 

B74;,7 68 
1351, 82G 
1,383,804 
2,30, eal 
1,670,821 
1,861,305 
Tl, 7647950 
¥7589,476 
1,644,026 
1,386,003 
ry 565,718 
1,390,434 
2;0717518 
3,476,959 
3,907,668 
15 2025.05) 
4,346,420 
4,025,242 
Ze eeu, 122 
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Table 18 continued: 


Year 


1953 
1954 
1955 
1956 
1957 
2959 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
i97isi97sS 
1976 


(Incomplete) 


Tons 


120,000 
Lie, 229 
104,781 
80,222 
45,294 
15,008 
2gael 
6,422 
T8620 


Teh 
34, 826 
15,280 
testes 
15,485 
23,000 
25,824 

82 


Torals: 11,250,738 


Sources: 


1869-1904, production from Tintic district only 
production excludes West Tintac di Strieo 


I957T, 


Lead/Pounds 


7,180,000 
10,482,000 
9,428,000 
6,302,800 
3,050, 300 


794,000 
316 , 000 
484,000 
96,600 


800 
4,000 
110,000 
16,000 
586 ,000 
1,600 


2 


Le LSOr, 320), Oak 


Zinc/Pounds 


Copper/Pounds 


4,866,000 
8,662,000 
7,996 , 000 
2,248; 500 


961,200 
38,000 
154,000 
216,000 
30,531 


4,000 
2, O00 
500 


bie Oye Ree ee pe 


1961 and 1970, rough estimate 


1976, only production was from 
1905=1970, U. S. Bur. 


204,000 
228,000 
182,000 
173,300 
78,800 
56,000 
34,000 
13,000 
18,599 


no production 


2,000 
24,000 
6,000 
6,000 
28,000 
40,000 
56,000 
300 


no production 


? 


220,633,001 


Golds/Ozs.s 


3,141.00 
2,857 QD 
Pied ol Q 
2,430.00 
1,493.00 


Laan QO 
FeCea a6) 
150.00 
11400 


8.00 
306.00 
83.00 
437.00 
480.00 
667.00 
961.00 


—-—— 


2,038,088. 34 


Silver/Ozs. 


562,667 
708,946 
499,898 
370,944 
159,560 
92,846 
epee br 
10,024 
Deol 6 


bara 

LB ilao 
Dal & 

26,997 
20 gd-dal. 
49,650 
87,924 
282 


187,415,020 


(Butler and others, 1920, p. 408-409 


Value 


i are i isa 
3,180 ,41/7 
2,983,044 
1 ple 7D AO 


757,576 
220 pL 
745338 
102,545 
255 107 


2,813 
42,776 
15 09.) 
68,241 
3 ead. 

153,000 
312,000 
996 


$309 ,995,840 


the Mammoth mine, data held confidential by Kennecott Co. Cory. 
Mines Mineral Yearbooks. 
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ee 


Figure 73; 


Die, Reaes 


1 0 4 Mile 


FISH SPRINGS DISTRICT 


Le Cactus mine 
“2. Early Harvest mine. 
‘3. Emma mine : 
“4. Galena mine ; 
5. Joseph adit 
6. Utah mine 
7. Vulcan mine 


8 Wilson mine 


Outline map of the Fish Springs mining district 


"Adapted From: USGS Fish Springs SW 74" Quadrangle 


Tape or 


Year 


Le9i-1898 


1899 
1900 
1901 
1902 
1903 
1904 
LOGS 
1906 
L907 
1908 
i909 
1910 
1o4d 
1922 
£9453 
1914 
LOLS 
1916 
Be Bay 


19le-1931 


Ios 
132 
1934 
1935 
1936 
1937 
1938 
19.39 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 


a io) 


Tons 


Feces) 
aa 
505 
S12 
= 
815 
846 
892 

Ly 1el 
663 
914 
665 
429 
727 
585 
246 
ce ze 

24 
eo 
125 
850 

20 


48 
Sf. 
47 
L652 
tos 
66 
46 
an 
oA. 
46 
20 
38 


24 


Lead/Pounds 


5, 886,940 


344, Bo 
480 , 390 
564,809 
998,483 
ToL coe! 
652,806 
6615 72 


2 ae eto 


607,247 
885,092 
BES, ies 
74 S29 
637,054 
BOL (252 
184,879 
292,794 
28,412 
Lid poze 
63,824 
610,000 
PB pe eee, 


36,838 
36,650 
27,674 
68,000 
140,674 
45,064 
33,440 
8,000 
32,400 
24,600 
Lo, 200 
18,000 


7,500 


Zinc/Pounds Copper/Pounds 


no production 


LZ 
36 


no production 


i 


Gold/Ozs. 


163..L2 
ae 
Tie. Ge 
10.24 
Ve ie 
pe P: 
16.74 
17.84 
ea Le 
14.76 
phe ee 
odin ae 
hs, ves 
22 g20 
SNEOT 8 
ent ch 
8.21 
1503 
re 
20.00 
21.00 


Os77 
2neQ 
1.40 
1.20 
Bae 8) 8 
1400 


Production of metals from the Fish Springs mining district, Juab County, Utah, 1891-1976 


Silver/Ozs. 


1,239,269 


he ee Wren 
VAdG@ASs 
she are 8) 
88,659 
oe ie ee 
90 932 
104,358 
L155995 
Oo, Olle 
124,542 
89,726 
90,390 
79, 9:10 
68,073 
25,705 
32', 30 
Spee 
20 Leo 
10,208 
80,000 
2,380 


4,840 
4,213 
29.30 
8,684 
18,462 
6,986 
4,777 
997 
4,365 
abe 
3,084 
2,814 


2 432 


Value 


$1,107,,988 


38,585 
65,725 
B02 31 
88,305 
61,083 
80,965 
94,495 

136,453 
93,210 

103,801 
76,126 
80,767 
71,541 
65,246 
24,025 
29,509 

3,346 
21,263 
13,900 
92,000 

1,139 


4,520 
4,574 
J;O96 
L072 2 
1B 9 52 
6,908 
5,980 
1,165 
3,310 
4, eat 
3,433 
3,584 


2,446 


w~ 


Z28/ 


ti ee) 29] 
| eV 


Table 19S continued: 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1948 41 16,000 a= ha iF. 00 Zr Our 4,806 
1949 4 3,500 200 oe a 610 DAL She. 
1950 43 36,000 Pano) 200 1.00 2435/6 7,048 
1951 19 155.400 Z --- --- --- 695 4,379 
2352 24 25,800 aa a= ce i349 5,402 
195971955 no production 

1956 7 1,400 100 << am aL 334 
OS te Lib no production 

Totals: 207003 17,262, 786 2,800 Se, ao SOTO 2,658,220 S2y5G7 7235 


Sources: 1891-1917, Butler and others, 7920 
1918-1931, Rough estimate 
19735-yo7s, U.¥s.. Bur. Mines Mineral Yearbooks 


<O/ 


/34- 


to the Devonian Simonson Dolomite (see figures 74 and U5 ie) oe eteu Sit recta, oe 
mainly dolomites and limestones although some quartzite and shale are present. 
The igneous rocks consist of dikes that are rhyolitic to andesitic in compo- 
sition (Oliveira, 1975, p. 78). The sedimentary rocks were deformed during 

the Sevier Orogeny, which Deters folding, low-angle normal faulting, east- 
west high angle faulting, and high-angle reverse faulting. The main structural 
feature of the district is an asymmetrical anticline whose axis strikes north 
to northeast and whose east limb is the steeper. The anticline has been 
faulted by north-south and northwest-trending normal faults.) Oligocene 
intrusions introduced the mineralizing solutions which formed the ore deposits. 
Numerous east-west fissures and faults, having small displacements, have 
furnished channels for circulating ore solutions and are filled with dike rock. 
The northwest-trending faults are older and have been cut by north-south 
trending post-mineral faults (Butler, 1920, p. 468). 


Mineralization in the district is associated with the fracture zones and 


a concealed intrusive (Christiansen, 1975). The most intensely fractured zone 
parallels the rhyolite porphyry dikes and strikes_N. 70° W., and 18 delineated 
by prospect pits above the portal of the Galena No. l adit. Another highly 


fractured zone is near or along the Juab fault, along which the Emma and Vulcan 
mines lie. A mineralized area that may contain ore-grade material is north of 
the Joseph adit portal in the concealed intrusive beneath the alluvium. The 
mineralization consists of altered copper shows that are currently (1976) being 
explored by Utah International, Inc. 

The main ore bodies are aligned along east to southeast-trending fracture 
zones along which the mines have been located. Ore is a replacement of carbonate 
rocks and is oxidized in the upper mine levels. The high silver content has 
allowed for transportation of the ore to distant shipping points. The primary 
ore has been oxidized to cerussite, anglesite, plumbojarosite, ruby silver, 


calamine, smithsonite, hydrozincite, aurichalcite, willemite(?), wulfenite, 


E 
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gure 74: GEOLOGY OF THE: 
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STRAIGRAPHIC COLUMN OF FISH SPRINGS MINING DISTRICT 
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Figuce Aa: 
half of the Fish Springs Range 
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Stratigraphic column of rocks exposed in the north 
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vanadinite, and limonite (Heyl, 1963, p. B79)... Primary ore in the Utah mine 


consists of galena, pyrite, and sphalerite replacing the limestone. Both 


primary and oxide ores are of high-grade and there appears to be no appreciable 


change in tenor with depth. 
The chance of finding adaitional ore bodies in the district is good. 


Appreciable tonnages of low-grade ore are reported to remain in the principal 


fissure zones. Exploration in the area of the concealed intrusive may uncover 


gocd cooper-zinc mineralization containing little or no lead. 
Cactus Mine 
The Cactus mine is located a considerable distance from the main part of 
the Fish Springs district in scattered outcrops surrounded by alluvium about 


2 miles (3.2km) southwest of the Utah mine. The Cactus mine is in SWSWNW 3O0- 


11S-14W at an elevation of 4,635 feet (1,413m). The mineralization at the 


Cactus was found much later than the original discoveries inf the mein’ pert of 


the district. The surface plant is partially intact, the headframe ana norer= 


7 


house are present (1976). The mine workings consist of an inclined shaft and 


two levels with a combined length of workings amounting to 4CO feet (F2 2m} 


The shaft collar is in the Fish Haven Dolomite, but 20 feet (6m) below the 


2 


shaft cuts the Eureka Quartzite. The original discovered ore cropped out in 
the Fish Haven Dolomite, but most of the workings are in the Eureka ORaxrezi cS. 


The quartzite is highly fractured in the mine workings and minerals £111 th 


(D 


fractures. The ore bodies are replacements in the Fish Haven Dolomite and 
fracture fillings in the underlying Eureka Quartzite. The inclined shart is 
Sunk on a fault striking N. 3° E.- and dipping 53 degrees to the east.” The 
fault is mineralized with much limonite, clay, and secondary lead and zinc 
minerals, such as cerussite, anglesite, plumbojarosite, along with hematite. 
The ore bodies are narrow and rarely exceed 1 foot (0.3m) in width . A sample 
ore, from a stope on the 50-foot level northwest of the shaft, assayed 19.9 


percent lead, 0.2 percent zinc, and 1.5 ounces ef silver per ton., “The sample 


(88 


was channeled across a mineralized fracture 4 inches (10cm) wide. Little ore 
remains in the workings, but exploration might develop more ore, especially in 
the carbonate rocks which underlie the Eureka Quartzite. 
Early Harvest Mine 

The Early Harvest mine is located on top of Joseph Spur in the western 
part of the district and can be reached only on »feet. The Barly Harvest No. +t 
shaft is in SENWSE 18-11S-14W at an elevation of 4,590 feet (1,399m). The 
mine was developed as a result of discovering and exploring small fracture 
fillings of secondary lead and zinc minerals. The mine workings consist of 
five shafts... The main No. 1 shaft is approximately 200 feet (61m) deep, from 
the bottom of which a drift has been driven northwesterly and a winze sunk 30 
feet (9m) to explore small stringers of oxide ore. This drift was broken into 


Guring the driving of the Joseph adit in an attempt to cut the western end of 


the Utah-Galena fissure zone. The other four shafts are shallow and have no 
workings of consequence associated with them. Total workings on the property 
amount to about 800 feet (244m). The mine has not been worked for several 


mm 
p | 


he Early Harvest mine is in the Notch Peak Formation and its workings 


are roughly aligned along the district's anticline (Joseph anticline). Northwest 
fractures have been filled by lead-zinc-silver mineralization. The ore body 
is small and consists of stringers along the northwest fractures. The 200-foot 


level of the main shaft follows the fractures for 200 feet (6lm). The winze 
is located 131 feet(40m) from the shaft station. The fractures are generally 
1/2 to Linch (12-25mm) in, width, occasionally thickening to 6 inches (15cm). 
Minerals observed are cerussite, anglesite, and limonite. There are no 
demonstrable reserves in the mine. 
Emma Mine 
The Emma mine is 1,500 feet (457m) southeast of the Utah mine in NWNWNE 


20-11S-14W at an elevation of 4,950 feet (1,509m) above sea level. The Emma 


187 


mineralization was discovered shortly after that of the Utah and Galena mines. 
Heyl (1963, p- B78) reports the mine to be the third largest producer in the 
district, but production figures are unavailable. There has been no recent 
production, the dumps suggest several hundred feet of underground workings. 

The Emma mine is-in the Cambrian Notch Peak Formation and is associated 
with a rhyolite dike that strikes northwesterly. Underground workings are 
along a fissure zone striking N. 60° W. and dipping 55 degrees to the northeast. 
The orebodies occur as replacements along the fissure (figure 76). The 
concealed Juab fault, which lies beneath the alluvium south of the mine, may 
have been a channelway for the passage of ore-bearing solutions. Ore mined 
has been secondary, containing residual primary minerals. Minerals in the Emma 
cre are galena, sphalerite, plumbojarosite, anglesite, cerussite, cerargvrite, 
covellite, hemimorphite, smithsonite, aurichalcite, wulfenite, hydrozincite, 

Wi LLemice. ac Lamon he, (Bulloce, L967, ov. 35>.) Heyl (1963, pls 8) suggests 
that the ore bodies are not mined out at depth and projects reserves below the 


workings of the mine. The amount would be smail, but the grade high. 


weSsteorourne Utantemiune. he us im NWSESW L7-Lis-14W at an elevation of 5,100 
feet (1,554m) above sea level. Mineralization was discovered in 1890 at the 
Same time as that of the Utah mine. It has been credited with producing 3,000 


short tons of ore having a gross value of 9330 /O00, of which «$80 ,000 were paid 
in dividends* (Butler, 1920,'p. 466). The mine shipped the first ore in i891 

and continued to produce irregularly for several years. Presently the mine 
appears to have been inactive for many years. Mine workings consist of a main 
shaft 700 feet (213m) -deep and several shallow shafts and prospects. Workings 
are along the same fissure zone mined by the Utah mine and underground may 
connect in several places. The dump of the main shaft suggests several thousand 


feet of underground workings. 
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The main shaft is collared in the Silurian Lost Sheep Dolomite near its 
contact with a rhyolite dike. The lower workings of the mine probably 
penetrate the Harrisite and Blue Bell Dolomites. The shaft is near the axis 
of the Utah syncline which trends northwesterly. The carbonate rocks have been 
cut by the east-trending Utan-Galena fissure zone along which the orebodies 
are found. These are on the south side of the rhyolite dike in the Utah- 
Galena fissure zone. The'ore-bearing solutions migrated up and along the 
fissures until favorable beds for replacement were encountered.,..Tne.east- 
trending orebodies are narrow and dip steeply to the south. The ore in,tne 
upper levels of the mine was almost completely oxidized, primary ore was 
encountered at lower levels. The unoxidized ore consists of argentiferous 
galena, sphalerite, chalcopyrite, and pyrite. Oxidized ore contasns .CenuSssi te. 
anglesite,. ruby ‘silver, hemimorphite, smithsonite, plumbojaresite, hydrozincite, 
aurichalcite, covellite, willemite(?), wulfenite, vanadinite and limonite. 
There are no remaining high-grade reserves in the mine, but appreciable tcnnages 


of low-grade are reported in the main fissure zones (Heyl, 1963, p. B90). 
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The Joseph adit is the westernmost miné in the principal part of the 
G@iatrice It is om the western’ end of -Jesephesour and accessible from the 

Pony Express road. The portal of the adit is in SWNWSE 18-11S-14W at an 
elevation of 4,420 feet (1,347m). ae Joseph adit was one of the Last 
developed in the district and was driven with the intention of cutting the 
West ena Of nec rene Caters tvesure, Pre adi Biwas abandoned before reaching 
its destination. Workings consist of approximately 1,300 feet: (396m) of 

drifts. The adit is cut in the Notch Peak Formation and remains in it 
throughout its length. Drifting connects with the Early Harvest No. 1 workings, 


where mineralized fractures containing cerussite, anglesite, and limonite were 
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followed. Otherwise there is no mineralization in the Joseph adit and no 
reserves. 
Utah Mine 

The Utah mine is in NESENW b7-l2S-14W atuan televationpef 4,130 feet 
(1,564m). Mineralization was discovered in 1890 when C. C. Van Alstine found 
mineralized float on the property. ‘To 1914 the mine is credited with producing 
12,997 short” tons"6f-ore from which were recovered, 11,447,930 pounds of lead, 
1,668,205 ounces of silver, andoS6,;227+am. goldg.. The. ore, when it was produced, 
had a value of $1,580,186 and had an average grade of 44.04 percent lead, 
128.35 ounces silver to the ton, and $0.48 gold per ton. Since 1914 the mine 
was worked intermittently and the last operation occurred in the early 1960s. 
The last work consisted of handpicking dumps and limited underground work. 
The Utah oe is at least 800 feet deep (244m), ana the rock on the mine 
dump indicates several thousand feet of underground workings. These are extended 
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heast trend and consist of stopes and drifts. The, upper levels 
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of the mine are dry to the 800-foot level where tne w 


The shaft is collared in. the Silurian Lost Sheep Dolomite, ane workings 
probably extend down to the Blue Hill Dolomite. The orebodies in’ the Utah mine 
are related to the Utan-Galena fissure zone which trencs easterty and lies te 
the south of the largest rhyolite dike in the district. The orebodies occur 


very irregularly along the fissures where they come in contact with favorable 
dolomite beds’ Tt has» been whe. practice, to follew these fissures even though 
they become very tight, several small orebodies have been found in this manner. 
Little ore has been found-at the rhyolite dike contact, but most has been found 
less than 100 feet from it in the dolomite. Prospecting has been conducted to 
the north of. the dike without, success. Alteration of the host, rock 1s minor and 
does not help in locating ore. The ore occurs as replacements of favorable 
carbonate rocks. Primary ore consists of galena, containing considerable silver, 


sphalerite, and calcopyrite accompanied by pyrite. Secondary ore consists of 
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cerussite, anglesite, Dlumbojarosite, ruby silver, calamine, smithsonite, 
hydrozincite, aurichalcite, willemite(?), wulfenite, vanadinite, and limonite. 
Both the primary and secondary ores are high in ‘silver. High grade sulfide. ore 
remains below the water table, but the amount is unknown. Appreciable tonnages 
of low-grade ore remain in ‘the main fissure zones. The mine area has a good 
chance of containing additional economic ore, however, it is expected that 
the bodies will be small and costly to mine. 
Vulcan Mine 

The Vulcan mine is in SWNWNE 20-11S-14W at an elevation, of 5, O15 feet 
(1,529m) above sea level and 2,400 feet (732m) southeast of the Utah mine. 
The mineral discovery was made at about the same as that at the’ Emma property 
and lies adjacent to the same fissure zone. No production figures are 
available, in the summer of 1976 the mine had been idle for several years. 
Workings consist of four shafts, 1 major and 3 minor, whicn contain approximately 


1,000 feet (305m) of drifts and stopes. 


The shart collar of the major shaft is in alluviun, the lower workings 
reach the Cambrian Notch 2esk Formation. The mine is boecated-seutn’ or tne 
Emma and the concealed Jueb fault lies north of the shart, collar. The fault 
may have, acted. as; a ichannelway for the mineralizing sclutions. Ore is 


replacement in the Notch Peak Formation. ‘The ore strikes N. 60° W. and dips 
steeply to the northeast and contains galena, sphalerite, plumbojarosite, 
anglesite, cerussite, serargyrite, coyellite, hemimorphite, smithsonite, auri- 
chalcite, wulfenite, hydrozincite, and willemite. There are no known reserves 
in the East Vulcan mine, future exploration may find additional ore down dip 
on the fissure or paralleling fissures. 
Wilson (Carnation) Mine 
The Wilson or Carnation mine is 1,200 feet (366m) southeast of the =mma 


mine in NWSENE 20-l11iS-l4w at an elevation of 5,490 fe 
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mineralization was discovered before 1920, total production is believed to be 
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small. The mine consists of two levels, at 60 and 100 feet, the total workings 
have a length of about 800 feet (244m). 

The workings are cut in the Cambrian Notch Peak Formation. The dolomite 
has been cut by a northeast-trending fault that dips 50 degrees to the southeast 
and which has been the controlling feature for ore deposition. Mineralization 
occurs as a replacement of dolomite as pipes and shoots adjacent to the fault. 
Oxidation has altered the primary ore and only secondary minerals remain. 
Minerals in the Wilson mine are cerussite, anglesite, plumbojarosite, cerarayrite, 
hemimorphite, smithsonite, and limonite. No exploration has been conducted 
below the 100 level and additional ore might be developed at depth. 
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Tanti c District 
The Tintic mining district has been one of the leading areas of metal 
output in the state and is surpassed only by West Mountain (Bingham) and Park 
City. The district is located approximately 75 miles southwest of Salt Lake 
City in the East Tintic Mountains and is partly in duab and partly in Utah 
County. Through 1976 almost 13.5 million tons of ore have been mined, yielding 
base and precious metals valued in excess of 320-milliom dollars. ~The first 


Ore discovery in the East Tintic Mountains was in 1869 on a mineralized fissure 


€ 
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in the Silver City stock. Limestone replacement ores were soon found near 

@ what were to become the Mammoth and Eureka Hill mines. Considerable development 
work occurred between 1880 and 1910 and ore was extracted from the south and 
central portions of the Gemini and Chief ore zones (Cook, 1957, p. Swiape, - wkeretg 
Beck was the first to successfully locate a concealed ore body when he sank an 
exploratory shaft in the bottom of Eureka Gulch and discovered large and rich 
orebodies on the northern Sete teen of the Gemini ore zone. In 1905. two 
new ore zones, the Iron Blossom and Godiva, were discovered by Jesse Knight. 
Another important discovery of concealed ore was made in 1910 by Walter Fitch 
and J. Ri Finlays cA gnatt was sunk“in Eureka Gulch through the rhyolite and 
ae 17400 pele (247m) below the surface large ore bodies on the northern extension 
of the Chief ore zone were discovered. The laSe- amor can’ ore. zone of run 
to be discovered was the Plutus in 1910 although numerous and extensive exploration 
efforts have been made. in 1976 only the Mammoth mine was producing lead and 


ee See 


& sinc minerals. Production of ore. .and metals from the main Tintic mining district 
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of the Basin and Range Physiographic Province, whose Origin is attributed to 
Block faulting.) tney are Lordéered.on the west by Tintic, and Rush Vaileys, on 
the east ‘by Dog,’ Goshen, and Cedar Valleys. The maximum relie& of the range 
is 3,800 feet (1,158m). Boulder Peak is the highest prominence im tne range at 
8,306 feet (2,532m) but is west of the main divide on a high spur. Consolidated 
sedimentary rocks, exceeding 42,000 feet (9,754m) in thickness Boose in che 
Bast Tintic Mountains are strongly folded and complexly faulted and range from 
Late ements to Permian in age (figures 77 and 78). The internal structure 
of the range records a complex structural development antidating the block 
faulting. The northern third is dominated by north-trending anticlines and 
0) synclines superimposed on the north flank of a broad east-trending uplift 


extending through the range at the latitude of Tintic Mountain. Much of tie 
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Tab vey 2h Production of Ore ond Metals from Main Tintic Mining District, 1869-1 965, by 10-year Periods! | 
| 
Perlod Ore Gold Silver Copper lead Zinc : 
(short tons) (Ane ounces) (fine ounces) (pounds) (pounds) (pounds) | 
1849-1880 36,149 1,605,545 3,179,628 10,353,378 ~— : 
1881-1890 3,566,671 61786 11,692,031 9,692,031 54,318,428 —_— 
1891-1900 332,518 31,366,185 21,441,370 187,524,539 _ \ 
1901-1910 731,312 31,856,168 76,565,474 279,893,533 A 
1911-1920 3,258,073 496,927 54,227,364 71,086,437 789,143,135 16,914,973 
1921-1930 2,674,335 218,712 45,621,103 23,994,912 300,264,767 12,927,818 | 
1931-1940 1,099,913 187,375 ~ 8176,028 8,535,564 20,261,646 2,774,092 
1941-1950 1,761,943 64,177 8,689,849 4,838,969 86,444,873 67,339,058 : 
1951-1960 825,605 21.019 AVS Vt 1,415,653 58,398,642 38,046,531 : 
1961-1965 50,599 408 31794 44,300 101,400 42,531 : 
Totafs 13,437,139 2,150,383 197,397,184 220,794,438 1,286,704,541 138,045,002 


1Stotistias derived by subtracting the production from mines in East Tintic distric 


i from data presented In the following | 


reports: (1] US. Geol. Prof. Poper 107; (2) U.S. Geol. Survey Mineral Resources of the United Stotes T917=—1923; (3) Ue 


Burecu of Mines Mineral Resources of 


(4} Utah Geological and Mineralogical Survey Guide 


EP kaiLie Qs 


‘he United States 1924-1931 ond US. Burecu of Mines Minerals Yearbook, 1932-1985; 
book to the Geology of Utch, No. 12; ond (5) private scurces. 


erences between these figures and those on table 18. 
Production figures for Juab County must be larger: than those 
for the Tintic district alone. Incomplete production records 
may account for somé of this exror- 


re 


IVE 


Figure. 7}: 
GEOLOGIC MAP OF THE TINTIC MINING DISTRICT 
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Generalized Geologic Afap and Section of Main Tintic Mining District. 


Adapted fom Moris, 196 
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Figure 78: 
STRATIGRAPHY OF THE EAST TINTIC MOUNTAINS 
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geologic structure involving the Paleozoic sediments of the south-central and 
eastern part of the range is concealed beneath an extensive lava field. The 
scattered exposures indicate strata generally dip to the south and are very 
thick. The folded strata have been cut by many thrusts and strike-slip faults 
apparently created by the fold-producing compression. Large normal faults are 
exposed locally near the margins of the range but faults of the magnitude and 
persistence, usually referred to as Basin and Range faults, are known only 
conjecturally or througn gravimetric data. The most persistent and prominent 
fold in the East, Tintie Mountainsm.$ethesNorth THtic antraline.,, All_of the 
stratigraphic units, from the Precambrian Big Cottonwood to the Permo-Pennsyi- 
vanian Oquirrh Formations, are exposed along the axis or limbs of the North 


Tintic anticline. The Tintic syncline occupies the north-central part of the 


ty 


ast Tintic Mountains and is the more important with respect to mineralizaticn. 
The axis is displaced by several transverse strike-slip faults as is the axis 
of thé North Tintre MSntictine 2 othe syncline’ can be ptraced from the edge of 


the Silver City monzZoni tic. Stock northward «to the; Packard Quartz ,Latite mear the 


Mayday mine’, about “a mile#(2.6km) southeast of Eureka. The beds ,of both limes 
of the Tintie Ssyncline have locally been fol@ed ‘into several«sup-—folcs, these 
drag-folds being produced during the major development of the syncline. The 


axial zone of the syncline has been penetrated by workings on the 1,800 level 

of the Chief No. 1 mine. At this level the beds flatten abruptly from an 

average dip of 80 degrees easterly to a nearly hak erouogm obunging 5 to 15 
degrees to the north. The youngest strata exposed in the trough consist of the 
lower beds of the Mississippian Great Blue Limestone and the oldest rocks exccsea 
on the limbs consist of the lowermost beds of the Cambrian Tintic Quartzite. 


The Tintic Ouartzite erops oMe-on a west-pxro 


ets. 


ecting ridge on the west side of 
the range. 
The ores in the district have been mined from.several horizons and rock 


types. The value of each with respect to metal production has been calculated 


ae 


by Cook (figure 79). Ore zones or runs of the district have been discussed 


by Morris (1968) : € 


"The metalliferous ore deposits of the Tintic d@istrict include both 
fissure and replacement veins as well as the extensive replacement ore 
bodies for which the district is so widely known. Together, these ore 
deposits form persistent linear zones (or ore runs) that extend north-north- 
easterly across the Silver City stock and adjacent rocks and northerly 
through the sedimentary rocks north of the Sioux-Ajax fault... .--In the 
carbonate rocks north of the stock, five zones of replacement ore bodies 


are recognized... ...beginning with the westernmost: (1) the Gemini..., 
(2) the Mammoth-Chief..., (3) the (Plutus. s.4--44)— the Godiva..%,-(5) and 
the Iron Blossom.... .--.Two of these zones, the Gemini and Plutus ore runs, 


do not extend southward as far as the Sioux-Ajax fault but merge with the 
Mammoth Chief zone near the Grand Central mine. 


The linear character of the three principal ore zones persists through 
the Silver City stock and beyond it into the altered lavas and tuffs 
bordering Diamond Hollow... 


...More than 90 percent of the ore produced from the TI AGELG CLSLYice 
has come from ore bodies that have replaced folded and faulted carbonate 
rocks of Paleozoic age. These replacement ore bodies range in size from 
insignificant stringers and small kernels to great columnar, linear, and 
bulbous masses, some containing several hundred thousand tons of ore. 


_..The most productive of the replacement ore bodies are the great ( . 
columnar masses or chimneys, locally termed pipes, that were mined an tire 
Mammoth, Chief, Gemini, Centennial Eureka, Gold Chain, and other mines... 


PS. SGuth et the SF ja 1 
rocks near the Silver City stock, the ore bodies are 
i 


than those north of the fault ana assume the aspect o ypical replacement 
veins. Essentially all of them are narrow relative to their length and 
heignt, but, unlike ‘the fissure veins» in the adjacent imesusive, BOCKS, 
they more completeiy replace the breccia fillings of the fissure zones and 


Jocally expand on cross. fractures and. bedding, breccias... 


...Many of the ore bodies in the Tintic Quartzite, Opohonga Limestone, 
and the! volcanic |rocks. -~ ...commonly show little evidence of wall rock 
replacement and locally are classified as fissure veins. These veins have 
quite smooth, well-defined contacts with the altered country rock and, 
unlike the replacement veins range in width from knife-seams to about 20 
feet, averaging about 2 feet. Most are less than a few hundred feet long, 
although the Sunbeam vein is nearly continuous for about 4,000. feet. , The 
structures occupied by the veins seem to be small normal faults with an 
averase strike of N. 20° E., the average dip is 75 to 85 degrees west, but 
some veins are vertical and others dip east." 


Figure 80 shows the distribution of the ore runs and bodies of the district 
projected vertically to the surface. Future mining in the Tintic district wilt 
depend largely on new discoveries through continued exploration efforts. The & 


potential for the district is summarized by Morris (1968, p. 1072-1i073) as follows: 
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LOCATION MAP OF MINES AND ORE BODIES OF THE TINTIC DISTRICT 


Figure 80: 
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‘Vertical Projection of Ore Bodies, Main Tintic Mining District. 


Adapted from Morris, 1968, p. 1054 
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Figure 79: 


Ore-bearing horizons of the Tintic district € 
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"The known ore bodies on the lowest levels of the Chief and Gemini 
mines could not by themselves, pay mounting mining and pumping costs in 
the face of gradually diminishing size and decreasing tenor of silver 
and lead and were abandoned in 1955. It is possible that future cost 
reductions based on a more daring utilization of the underground water- 
Gisposal caverns or on the establishment of atomic-powered pumping 
plants which conceivably may be called upon to meet the increasing demands 
for water and thus may dewater the mines at small direct cost to the 
mine owners. If so, exploration of the northerly extensions of both 
the Chief and Gemini ore runs in the vicinity of the Paxman fault zone 
may be justified... ...it also seems reasonably certain that individual 
ore bodies, and even considerable segments of the ore runs, will be 
discovered... ..-Also of particular interest are the northerly extensions 
of the Godiva ore zone, and the southerly extensions of the Gemini ore 
zone south of the Grand Central mine, as well as subsidiary ore runs that 
may lie deeper than the main ore channels. 


Disseminated copper ores near Diamond... ...-have been recently 
rilled by the Bear Creek Mining Company. These deposits are apparently 
extensive but may be too low grade to be mined in the foreseeable future. 


Large areas some distance from the known ore centers of the district 
have been only slightly explored and perhaps offer potential for the 
occurrence of new, undiscovered ore centers. Fxtensive zones of hydro- 
thermal alteration south and southe 
district in Government and Copperop 


st of the main producing part of the 
lis Canyons probably warrant more 

ad. This is alse true of the nearly 
unprospected areas of alterea@ rocks in the upper part of Burriston Canyon 


e 
east of the Iron Blossom ore zone. Finally, the concealed intrusive body 
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consideration than they have receiv 


inferred fromeaeromagnetic cata ito) underlie the southern part of 


Paul Mogensen, Burgin mine chief geclogist (Kennecott Copper COPBian y 
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suggests the total amount of remaining mineralized rock (lead-zine cre) in the 
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Tintic district, bearing more than 10 percent lead might be 2,250,000 tons 


Chief Mine 


The Chief mine is located just south of Rureka in Fitchville; the No. £ 


shaft is in SWSWNW 18-105-2W at 6,580 feet (2,005m) above sea level. ehe Cheek 


is the largest mine in the district in poth production achieved and length o 


workings. It has produced S745), (80 dry: tons © 
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-124 ounces cf Silver, Lah, 


pounds of lead, 10,878,115 pounds o£ copper, 165711, 842 pounds of, zinc, which 


had 


a net smelter value of $48,770,940. 34 (Evans, 957i #93). oO The one had an 


Ss 
istrict, may eventually prove to be the parent source of yet undiscovere: 
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average grade of 0.1 ounce of gold, 15.5 ounces of silver, 0.3 percent copper, 
6 percent lead and 2.3 percent zinc (Anonymous, 19574 plate.3). The Chief No.l . 
shaft was started in 1906 and first ore was encountered on the 1,400-foot level 
in 1910. Mining continued to the 1,800-foot level where the water-table was 
encountered. Pumps were installed in 1916 and sulfide ore was mined until, 1927; 
the 2,500-foot level being reached. In 1927 depressed metal prices and high 
operating costs forced the abandonment of hedeueeins operation and the mine 
flooded to the 1,800-foot level. During the 1930s the mine was operated inter- 
mittently by lessees. In 1942 a government incentive plan made it feasible to 
dewater the mine and extract ore known to occur below the water table. By 1947 
the mine workings had extended below the> 2: 700-£0c0t level. In 1951 a new 
pumping system was installed and workings were deepened to the 3,050-foot level. 
In September 1954 economic conditions forced the abandonment of the deep levels 
but mining continued in upper levels until June 15, 1957 when the mine was 
finally shut down (Evans, 1957, p.- 81 and 83). € 


he workings of the mine consist of two shafts, the No. 1 and 2, and 


four underground winzes connecting with the deepest 3,561-foot level in thé mine. 
The No. 1 shaft, the main opening of the mine; ica 2 L/2.compar tment shaft, 
1,850 feet (564m) deep. Seven levels, at 200-foot intervals (Zim) , [were turned 
from this shaft from a depth of 600 to 1800 “feet 4(1.83-— 549m) The NO. 2 Share, 


located 3,600 feet (1,097m) east of NO. tLe ols aac compartment shaft 1,800 feet 
(549m) deep and was used chiefly for ventilation. Approximately 120 miles 
(193km} of drifts, cresscuts, raises, and winzes are in the mine as well as 
several thousand feet of open stopes. The principal winze, 1b-4il, is toecated 


in the northeast part of the mine and extends from the 1,800 foot level to 


the 3,050-foot devel. | ,Lt consists of (2 1/2 compartments of which two were used 
for hoisting. Eleven levels were turned from the winze at 100-foot (15m) 
intervals from the 2,000 to the 3,000-foot level. The mine workings are mainly € 


below the central and eastern part of Eureka townsite, although workings continue 


aon 


northeast and south from its boundaries. Minerals found in the Chief mine 
are galena, cerussite, anglesite, plumbojarosite, sphalerite, smithsonite, 
hemimorphite, wurtzite, argentite, cerargyrite, ruby silver, native Silver, 
native gold, malachite, azurite, and conichalcite. Gangue minerals are pyrite, 
barite, jasperoid, quartz, limonite, hematite, and aareires There are about 
500,000 short.tons of siliceous lead-silver ore left in the upper levels. 
The ore bodies were not exhausted when the lower levels were abandoned and 
allowed to flood, high pumping costs anda depressed metal market halted 
mining operations. 
Eagle and Bluebell Mine 

The Eagle and Bluebell mine is located approximately 2,800 
southeast of Eureka and is 1,500 feet (457m) south of the Chief No. We stvet &.. 
te shaft collar i1s° in NWNWNW 


7O-10S=3W at. an elevation of 6,810 feet 


The mine is om the Chier and lies between the Victoria mine on £h 


(D 


south and the Chief mine on the north. Access to the mine is through 


shaft (No. 1) which has cpened the mine to the water cable: 7,019 feet: (615m) 
below the collar. Other openings on the preperty consist of an old tunnel and 


the mio. 2 shaft, LO0OU feet (305m) deep. The mine WOLKINGS are ext 


mprebably exceed 5 miles (Qkm) in length. From 1897 to 1916 the mine procuced 
220,243 tons or ore yielding 35,385 ounces of gold, Seok 7, & Lon Ounce SOF nS sLVer | 


¥,413,202 pounds of copper, 


33,796 pounds of lead and 
having a value of $4,450,905 (Lindgren and Loughlin, 1919, p. BOS We SEO 
the mine has produced 668,017 tons of ore averaging 0.1 ounce gold, ae 
silver, 0.2 percent copper, and 7.5 percent lead (Anonymous, 1957, pl- 3)- 
The mine workings are cut in the Bluebell Dolomite .and Cpohoncga Limestone. 
The rocks generally strike N. 15° W. and dip 65-70 degrees to the east. Cepsss 
fractures trend easterly, 


east-northeast, and west-northwest 


with ore bodies that replace the Bluebell Dolomite. There are two 


the mine, the first was reached through the old tunnel, the second from the No. 
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shaft on the south side of the property. The two areas are separated by 800 ay 


feet (244m) of barren rock. The mine has produced widely differing ore-types, 
but all carry lead, gold, and silver. Minerals found in the mine are anglesite, 
bismite, bismutite, bismoclite, cerargyrite, cerussite, daubreeite, enargite, 
galena, jarosite, jJasper,..and smi thsonite (Sulilock, \1967,°>p..38) s ~Therevare } 
no known reserves in the mine, which was worked to the water table. Explorational 
targets may exist below the now abandoned workings. 
Victoria Mine 

The Victoria mine is 3,900 feet (1189m) southeast of Eureka and 1,000 
feet (305m) southeast of the Eagle and Bluebell No. 1 shaft. The shaft collar 
is in SESENW 19-10S-2W at 6,985 feet (2,129m) above sea level. The Victoria 
was owned and operated by the Victoria Mining Co. until 1915 when it was sold 


to the Eagle and Bluebell Mining Co. Access to the mine is through the shaft, 


which has a depth of at least 1,200 feet (366m) and from which several levels 


have been run. The 1,050 and 1,200 levels connect with workings of the Eagle 
and Bluebell mine. The: Victorias, 1S credi ted wi tiproducing, 13, S9s "cons og 
Ore having an avezage grade 6£f.0.2 ounces’ gold, 1.956 ounces silver, 1 percene 
copper, and 2.0 percent lead (Anonymous 7) 2957). 3). 

The mine workings are cut in the Bluebell Dolemite which an the noreihern 
part o£ ‘the property strikess N. 30+35 74W wand eps 50-65." ner theastenly: 
Replacement has taken place along the bedding and the ore bodies pitch to 
the north into the Eagle and Bluebell mine. The ores are generally highly 
Siliceous gold~-silver mineralizations with bunches of copper and rare lead. 
The lead ore consists of galena containing coarsely crystalline ankerite. 
Minerals in the mine are ankerite,, barite, bismutite, calamine, cerussite, 
cerargyrite, enargite, galena, native gold, jasperoid, quartz, manganite, 


and Wi monlice. There are no Known reserves in the mine. 


Gemini Mine 


The Gemini mine is on the north side of Eureka Gulch and north of the 


COT 


Bullion Beck mine. The Gemini shaft collar 4s in SESWNE 13-l10S-3W at an 
elevation of 6,467 feet (1,07im).. The mine was worked by a vertical shaft 
1,650 ,2eet (503m) deep from which levels have been turned every hundred feet 
(15m). An internal winze goes below the 1,600-foot level to the 1,900-foot 
level. The workings of the mine are extensive and probably total 20 miles 
(32.lkm). The mine is credited with producing 298,052 tons of ore averagins 
an undetermined amount of gold, 31.1 ounces of silver, 0.3 percent copper, 
10.5 percent tead,-ana 0-2 percent zinc (Anonymous, 1.9 Ser a a r= 

The mine is cut in Ordovician and Mississippian carbonate rocks and 
mineralization has taken place along three principal zones Or channels; 
Gem, Tank, ana Red Bird. The Gem channel mineralizaticn was encountered 
ALSk above the 1,300 level and followed Gownward. It is unusual Hat seconcary 


minerals are encountered below the watex teble and that the sulfide minerals 


are exceptionally rich in silver. The Tank and Red Bird channels are not as 


Minerals incluce anglesite, suricnalcite, a@2urite, calamine, cerargyrit?, 
cerussite, galena, heulandite, hyGrozincice, jasper, malachite, marcasitce, 
pearcelte, Wative SHEVEE, and smithsonite ‘Bullock, 1967,. p: 38). ~Precre 
are no KmOwN reserves left in the mine. 


Bullion Beck Mine 
The Bullion Beck mine iS. located.at the west end of cureka in the bot 7om 
of Eureka Guiels. Its shaft collar ie an NESWSS 13-10S-3W at an alevation Of 
6,390 feet (1,948m). The mine is one of he oldest in the Gistrict and was 
first worked in i682. —gohn Beck,, one of the owners of the Eureka Hill aes Gey 
was cneated out of WH ese hare sie. Beck moved to the north of the EFureka Hill 


and started to sink a shaft in tne alluvium in the bottem of Bureka Guich 


* 


The local people laughed at him for his -folly, put did not deter him from his 
effort. Bedrock was encountered at 130 feet (40m) and shortly thereafter me 


first blind ore body was discovered in the district. The mineralization is 
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a northern extension of the ore cropping out on the Eureka Hill property. The 
mine is opened by a vertical shaft, 1,300 feet (396m) deept, and total workings 
are approximately 10 miles (16km) in length. The mine is credited with producing 
252 G7 tons, Of: Ore averaging 12 ounces in silver, 0.4 percent copper, 8.3 percent 
lead, and 0.2 percent zinc (Anonymous, 1957, pl. 3): 

The mine workings are in the Bluebell Dolomite, Opex Dolomite, and Ajax 
Limestone. The ore bodies follow northerly fractures that closely coincide 
with bedding planes. The three ore body channels, the Gem, Tank, and Red Bird, 
come together south of the shaft. To the north they continue into the Gemini 
property. The siliceous silve-lead ores are largely oxidized, but some residual 
galena remains in the upper levels. There are no known reserves in the mine, 
some of the local miners feel highly about the potential of the property. 

Eureka Hill Mine 

The Eureka Hill mine is on the Gemini ore run and is located. 2,200 feet 
(67m) south of Eureka between the Centennial-Eureka and Bullion Beck mines. 
Tt ds un SWSESE 13-10S-3W at 6,510 feet (1,984m) above sea level The Eureka 


Hill was the original 1870 discovery on the Gemini ore run and mine 
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short adits. There are approximately 11 miles (17.7 kmy of workings’ in «he 
mine which has a recorded production of 116,450 tons of ore with an average 
grade of 0.7 ounces in gold, 15 ounces in silver, 0.6 percent copper, and 
5.6 percent lead (Anonymous, 1957, pl. eae 

The ore is in the Opex, Ajax, and pyle Canyon Formations and is associated 
with cross-faults. The ore forms irregularly shaped pipes along these faults. 
Minerals are cerussite, anglesite, cuprite, malachite, azurite, olivenite, 
enargite, tenantite, clinoclasite, limonite, pyrite,’ quar, barite, and 
calcite. There are no known reserves in the mine. 


Centennial-Eureka Mine 


The Centennial-Eureka or Bluerock mine, as it is locally known, is about 
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47000 Leer (1,219m) southeast of the center of Eureka and 1,600 feet (488m) 
northwest of Eureka Peak. The shaft collar is in NWSENE 24-10S-3W at an elevation 
of 6,920 feet (2,109m). The mine was opened in 1876, but was not actively 
workediuntils1886. .1t; is) the second most productive property in the district, 


after the Chief mine, and is known for large and continuous ore bodies rather 


than high-grade ore. The principal metals produced were gold, silver, an 


Qu 


and the value was divided evenly between the three. The mine is credited witn 
producing 1,422,402 tons of ore averaging 0.4 ounces in gold, 1226 ounces in 
silver, 2.4 percent copper, and 0.6 percent lead (Anonymous, tae Je ia Bare ee 

The total mine workings total approximately 20 miles (32 Lem) 3 


The formations that contain the ore are the Cole Canyon and Opex Dolomites, 


and the Ajax Limestone. Two great easterly fractures are very important and 


have influenced the occurrence 6f are south of the shart.’ These Fractures are 
designated as the first and second cross-breaks. Both dip 68 degrees to the 
South and tare seers along them to great depths: On tne first cross-breéexk ore 
was mined from the 600 )to/the 3,500 levels and on the Second cross-break ore 
occurs from néar the surrace to 4ust above tne 1,800 level. Mere. are =2 ve 
northerly-trending fracture zones; tHe Cem, Bureta Hill New Years, Stg¢ Piatic: 
and Never Swéat. Ine £irst thvee are continuous from the Eureka Hill cround 
and lie within a space of 300 feet (Sim) of each other east to west- que Latte: 
two appear east and southeast of the shaft. The bulk of the ore contains 


copper, silver, ‘and gold, .and primary minerals include enargite and chalcopyrite: 


The codper ores locally contain much galena. Galena and enargite are found ape 
the northern part of the property near the Eureka Hill boundary. Other’ minerals 


include cerussite, cerargyrite, malachite, native silver and gold, arsenates, 
native copper, cuprite, barite, Gare tay cates eus Fasperoid, There ars ne 
reserves remaining in the mine, but local. miners féél that much ore reraLns. tC 


be discovered in the vicinity. The deep extensions of known shoots may present 


good explorational targets below the water table. 
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Grand Central Mine 


The Grand Central mine is located about 4,000 feet (1,219m) northeast 


2 sonnei 


of the town of Mammoth and 2,000 feet (610m) north-northwest of the Mammoth 
shaft. The Grand Central shaft is in SENWSW 19-10S-2W at an elevation of 


7.175 feet (2,187m) and is 2,300 feet (701m) deep on the Chief ore run. 


The property lies between the Victoria mine on the north and the Mammoth mine 
on the south. It is patented and owned by the McIntyre family. Underground 
workings total several miles. MThe ore body is a continuation of the Mammoth 
mine's Silveropolis stope, which flattens out and enters Grand Central ground 
on the 800 level and becomes known as the Butterfly stope. The ore was almost 
completely oxidized and consisted of native silver, cerargyrite, cerussite, 
anglesite, galena, chalcopyrite, chalcocite, covellite, argentite, malachite, 
azurite, and copper arsenates. Gangue minerals were limonite, pyrite, and 
barite. The lead was generally in the outer casings of the ore which had a 
high siliceous content. The Grand Central mine produced 488,292 tons of @ 
ore averaging 0.3 ounces in gold, 13.2 ounces in’silver; v0.4 percent coppes , 
0.3 percent zinc (Anonymous, 1957, pl. 3) 0 N@Vreserves*rémaingin, Ene' mine 
workings, but there, are, geod explorational targets below and to the south 
Mammoth Mine 

The Mammoth mine is 300 feet (91m) northeast of the town of Mammoth and 
is reached by a road that extends northeast from Mammoth townsite and ends at 
the Mammoth portal in NENESW 30=10S=2W ath 77100/ tects (f7386m) .abseve sea level. 
The mine was located:in 1870 and first produced/imy1 972-8908 hasbeen one of 
the more productive mines of the district and through 1957 produced 1,178,816 
tons of ore averaging 0.1 ounces in gold, 11.1 ounces LN RSheeete. kG Dereen € 
copper, and 1.5 percent lead. The mine was shut down in the late 1950s and 
remained down until the summer of 1976 when Kennecott Copper Corporation leased 
it and put it back into operation. In the Fall of 1976 it was producing 100 : (®@ 


short tons of flux ore per day being sent to Kennecott's smelter at Magna. Mine 


eit 


workings consist of a shaft 2,600 feet (792m) deep with several levels turned 
6 from it. There are several miles of workings in the mine and most of the 

ore above the 24C0O level has been mined out. Several ore bodies have been 
worked in the mine and most are in the Mississippian Bluebell Dolomite at the 
intersections of two or more fractures striking north-northeast and northeast. 
The principal ore bodies are the Apex, Silveropolis, Golden King, and Welding 
shoots. The largest is the Apex shoot, 4a pipelike ore body that extends from 
the 100-foot level to the 2,100-foot level, dipping 70° NE with a width up to 
100 feet (30m). ‘The next largest 1s the Silveropolis shoot that begins near the 
surface dipping 60-60 degrees north-northwest to the 900 level at whicn Pcie 
it flattens and enters the Grand Central property. Minerals Found in the ores 


f 


ye native gold, native silver, native copper, argentite, ma Pach ta, azursce 


argenojarosite, plumbojarosite, cerussite, anglesite, galena, enargrce,: mal cocice, 
covellite, cerargyrite, was, and ramatinise. =Gangue minerals are calcite, 


gquarta,; pyrite, limonite, hematite, brecciated limestone and Golomite, barite, 


ees 


clinoclasite, olivenite, and CYvPoAT ces The amount of reserve is Hevea "con. Genera 
by Kennecott Copper Coro. but are located between tne: 2,400 ‘and 2,600 revels 


Gold Chain Mine 

The Gold Chain mine is approximately PSO “(fa2m). east OF the town of 
Mammoth and 1,500 feet (457m) south-southwest of the Mammoth Share he 2s. Li 
NWSENW 30-10S-2W at an elevation of 6,900 feet (2,103m). The property was 
formerly known as the Copperopolis and American Eagle and later as tne Ajax. 
These two companies are reported to have produced ore prior to Leour to “the 
net value of $1,000,000 (Lindgren and Rougniim, Lol, 2: 21a. The Ajax 
Mining Co. continued its operation through the Ajax shaft to the P,000-—fLo00e 


level in 2907 "ane to 2,250" feet (39im) by 1911, Gross value of ore mined 


x) - -- - £rom 1899 to 1919 probably exceeded $3,000,000.. The Gold Chain mine has 


produced 149,341 tons of ore averaging 0.3 ounces in gold, 5.3 ounces in silver, 


He 


3.5 percent copper, and 0.5 percent lead (Anonymous, 1957, pl. ane ® 
The mine is mainly cut in the Upper Cambrian Ajax Limestone, but lower b 

workings extend into the Opex Dolomite. Three veins are opened in the mine; 

the Hungarian, the Ajax, and the Gold Chain. Mineralization occurs at the 

intersections of north-northeast and N. 25° E. trending fractures forming 

large bodies of ore with irregular boundaries. They extend as many horizontal 

shoots along the stratification for considerable distances beyond the main 

mass of ore. Ore in the upper workings was largely oxidized and carried 

much enargite and olivenite; the proportion of copper to other metals was 

unusually large and in places oxidation segregated the metals into separate 

ore bodies. Minerals in the mine are cerussite, anglesite, galena, argentite, 

tennantite; malachite, azuritée, conichalcite, olivenite, tyrolite, pharmacosiderite, 

calcite, selenite, limonite, hematite, and quartz. There are no remaining 


reserves, 1m the mene. ( 
€ | 


Lower Mammoth Mine 


The Lower Mammoth mine is just.east of the town of Mammoth anc is south-— 
west of thé Mammoth mine. The portal of the adit leading to the undercirquna 
shaft is in’ SWSWNW 30-1L0S-2W at an elevation of 6,720 feet (2,05 im), THe mene 


ned Jan the ly days "sy driving an adit 650 teet  {(1e3m) eo 4 vers. oa 
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underground shaft was sunk from the end of the adit to a depth of 2,000 feet 

(610m). Drifts and crosscutsS amount to several thousand feet. The workings 

of the Blackjack mine connect with the Lower Mammoth on the 1,300-foot level 

(1,000-foot level of the Lower Mammoth). Water was encountered on the 2,000- 

foot level: The mine is credited with producing 45,203 tons of ore averaging 

LT oS Olnices tn Si.ver, 0.6 percent copper, 4.4 percent lead, and 4.7 percent 

zine’ (Anonymous, 1957, pl. 3). The mine is,;cut an the Upper Cambrian Ajax and 

Opex Formations. The ore bodies lie in two veins 150 feet (46m) apart; the 2) 
east or Hungarian, and the west vein. Ore has replaced limestone forming C 


pipe-like shoots. Small bunches of ore have been found in other places on the 


LIS 
veins, which stand nearly vertical. The largest shoot is on the west vein 
and 500 feet (152m) south of the shaft extending from the 1,200 to the 1,800 
levels. This shoot yielded a net value of $200,000. The ore in the lead shoots 
was largely oxidized and contained a trace of copper and a little zinc. Consid- 
erable smithsonite was present near these shoots due to secondary migration of 
zinc. Ore along the monzonite contact is Gistinctly different containing 
much pyrite, sphalerite, and a little galena, enargite, and tetrahedrite in 
a gangue of quartz, barite, and calcite. Heyl (1963, p. B76) reports that 
100,000 tons of 12 percent zinc remained in the mine in 1917, but; this, ore 
may have been mined at a later Gate. 
Plutus Mine 

The Plutus mine workings are confined to the Plutus claims, and were 
explored and mined through the Chief No.’ 2 snatt. Gre chiteh cNows.2) Shaks +s 
in NENWSE 18-l10S-2W at an elevation DEG 690 “feet (2,0 39mps oe The Pilutus,ore 


run was the last major ore trend to be G@iscovered in the district. The Plutus 


claims, under wiver the ore run ties, are to the east cf tne Victoria mine 

and joins the Mammoth propervy to Lhe Sout The uncerground workings ere 

also connected with the Mammoth mine workings. ‘Tne EVENS LS: Credececiwisn- ore 
producticn amounting to 229,239 tens avereging 2.oouncgs in GOL 25 -B.Oences 
in silver, 0.4 percent copper, and 10.5 percent leadie. The. Tigh one ye ade 


produced is explained by the community lease system of mining in which «the 


miners received a percentage of the profits by keeping the ore clean and the 
grade up. 

The geology and ore deposits of the Plutus cre run are summarized by 
Morris (1968, pv. 1059,1060): 


‘imine JOCeeDOGLeSIIOk tise Zone are localized in the Fish Haven, Blu 
and Victoria Formations, chiefly near fissures that are also. mineral: 
in the Mammoth and Grand Central mines. The recurrence of the ore-bea 
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formations east of their exposures in the Grand Central, Victoria, and 
adjacent mines was not anticipated fram the surface geology when the area 
was first explored in 1925 but was later determined to have been the 


result of disharmonic folding that produced a subsidiary anticline 


\-- 
2} 
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fold is partly delimited on the west by an unobtrusive strike Pause, 
which is named the Victoria fault from exposures in the lower levels of 
the Victoria mine. 


the rocks between the Centennial and Sioux-Ajax faults. This subsidiary i) 


The ore bodies in the southern part of the Plutus zone replace 
faulted and gently dipping beds in the Fish Haven, Bluebell, and Victoria 
Formations in the axial area of the disharmonic anticline at elevations 
of 5600 and 5700 feet. The principal ore bodies, whien consist, of partly 
oxidized argentiferous galena and jasperoid, replace selected bedding 
horizons 10 to 20 feet thick that bridge areas between the essentially 
unmineralized faults and fissures. Near the West fissure, which extends 
north-northeasterly from the workings of the Grand Central mine, the 
ore shoots extend through several fault blocks in the same favorable 
horizon at the top of the Bluebell Dolomite, erroneously suggesting post- 
mineral fault displacement. 


In the central part of the Plutus zone, the ore bodies preferentially 
replace horizons in the upper part of the Bluebell Dolomite and in the 
Victoria Formation at elevations of 5300 to 5600 feet. In this park oF 
the Plutus zone, the ore bodies are more obviously related to fissures, 
particularly the north-northeast trending Plutus fissure zone; however, 
many of them also extend outward for many feet on beds that strike north- 
west and dip northeast at 35°. Much rich siliceous silver ore was pro- 
duced from shoots in this part of the Plutus mine. 


The ore bodies in the northern part of the Plutus zone form gently 
northeast-plunging, en echelon, ore shoots that cut across the moderately 0 
dipping upper Bluebell and Victoria Formations. The southernmost and eastern 


ized near the obscure Plutus fi and 
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most of these ore bodies are L 
localized near noncontinuous en echelon fractures 
in the same zone. The northernmost shoot has been mined to a depth of 
e iG iz 


the others are similarly 
5200 feet... Exténsive exploration in th tern part: OL the eis 
particularly near the Centennial ta 
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that. the principal \access ways = rmal solutions wer 
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north-northeasterly mineralized fi lso localize fhe @octs Of 
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the Mammoth, Grand Central, and Cent 2 


ureka ore bodies.” 
A large tonnage of high grade ore was removed from the mine and it is 
suggested that much additional lower grade material was- shipped, but erediced 
to other mines. The area remains With a good potential tor tie fiuceng of 
addi tionaliores 
Iron Blossom Cre Run 

The Iron Blossom ore run is easternmost in the district and parallels 
the Godiva ore run. Bea ermal mines from north to south are the Beck, Colorado 
Consolidated, Sieux Consolidated, tron Blossom, Covernor, FACOM fp) UIC Ce te elnie (@ 


Martha Washington. The run has been named after the Iron Blossom mine, which 


lies near the Sioux-Ajax fault and was the largest producer on the run. The 
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Iron Blossom ore run has a recorded production of 1,353,122 tons- The geology 
> and structure of the run is summarized by Morris (1963, P- 1060-1062) : 


"The Iron Blossom ore zone originates in the same group of northeast- 
trending veins and fissures as the Godiva zone and similarly consists of 
veinlike deposits south of the Sioux-Ajax fault and more or less continuous 
replacement deposits in the Deseret Limestone north of the Sioux-Ajax 
fault zone. 


The principal veins cutting the Silver, cLey stock that appear to be 
allied with the Iron Blossom zone are opened by the Undine and Martha 
Washington mines, no long abandoned. Neither these veins nor otners 
jin the same zone cross the contact of the monzonite and sedimentary rocks, 
but they are closely alined with Dragon vein which cuts the contact 
anreole near The Brage® Menews, Sy te general vicinity of this mine, tne 
ore shoots occur in the Ajax and Opohenga Formations and are chiefly 
valuable for qold;* however: they also contain galena and enargite, OF 
their oxidation products, in a gangue of jasperoid and barite. 


Fish Haven and Bluebell Dolomites, and, in these more hospitable ho 
rocks, the ore shoots snow 4 greater tendency to replace wall rocks, 
some or them being 10 to 15 feet wide and 100 to 150 feet high.a. 2ney 
are chiefly confined to elevations of 6700 to 6900 feet although the = 
of some ore bodies have been followed downward to an elevation of 6200 


In the Iron Blossom Wo. mine, the Drago vein zone enters the 
= 


feet. The main ore zone continues northward at this horizon for 4 third 
OF a MLLe OF MOT? mabntaiming the,same general dimensions and character. 


ay N These ore bodies have yielded large amounts of gold, copper, siiver, and 
\ jead Ores. 


Near the Iron Blossom NO. Ansnalo me Iren Blossom Ore Zn) CLOsSses 
the Sioux-Ajax Pause ZONeS, wWecny Ls approximately 3CQ0 feet wice and <Onte 
fractured and brecciated rocss of the Fitchvi-+e, GardisSor ;, aria) LOWE 
Deseret Formations. Taw cies avetarbedszone,) te continuity of the o- 
zone is disrupted, but an infaulted segment af she Gardisom, ii Lone 
localizes tne rich Van ore body, whicn axbends ox SQ “feen aboveresc 


7 
60 feet below the 480-foot Level. 


North of the G,oux- Ajax faulc Zones the ore podies enter tne ASTLZoOn 


of coarse bioclastic limestones in the upper part ae the. Ueseret Limestom: 
and extend without interruption for nearly a mie straight north, followin 
the nearly flat beds in the axial area of the Tintic syncline- pig stone 


shoot may be considered to be a horizontal pipe nearly a mile in lengto, 
lying at altitudes ranging from 6800 to 6290 feat. ' Mithough>povet?t 
structures are visible, the ore beady appears to have formed at the inter 
section of vertical tension fissures and . Erne susceptible “ore beds 

are also thie nose rocks for tne replacement ore bodies of the adjacenct 
Godiva zone. The ore pipe is conformable to Lhe stratification and. tas, 2 
width of 20 tok/0 feet and a height afro. to SOfeet. fr any places, = 
high-grade silver and lead ore poaies are adjoined by large mass ¥ 
jasperoid, which has been the source of much siliceous €luxing. © 


at Oxidation and leaching of tne: ore bocy vacuilted in the development of 4 

( shrinkage cavity above the ore body that made wt possible for the miners 

ia =i to walk for long distances through an open cave between tne top) of the 
} oxidized ore body and the limestone country rock during the cuit en Sve 


ment of the ore body. 
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Near the northern end of the horizontal pipe, between the Beck No. l 
and No. 2 shafts, the ore shoots leave the axis of the syncline at an 
elevation of about 6800 feet and extend upward to the northwest along the ) 
dip of the ore-bearing limestone beds, in part following a system of ; 
obscure cross fractures. The ore bodies become more irregular in size 
and less continuous, but the mineralized zone persists northwesterly Shsmasael 
it joins the Humbug ore podies or the Godiva ore zone, which lie 200 to 
500 feet higher in elevation. <ixtensive exploration on projection of the 
horizontal pipe in the Beck Tunnel No. 2 mine has failed to disclose any 
continuation of the Iron Blossom ore body." 


The Iron Blossom run is known for its high-grade silver-lead Oxidized ore. 
Minerals found in the mines on the northern end of the rum are anglesite, 
calamine, cerussite, sphalerite, galena, smithsonite, cerargyrite, miniun, 
stephanite, hydrozincite, native silver and gold, aurichalcite, azurite, 
malachite, geocronite, covellite, enargite, pyrite, dolomite, jasper, calcite’, 
limonite, aGamite, aragonite, and barite (Biillock £1967, «p- 429549)... The mines 
in the southern part of the run have aurichaleite, azurite; brochantite, 
enrysocolla,; canzchalcite, native copper, cupErlteé, Mabachite, bismuth, Drsmutiie, 
mixite, enargite, lettsomite, barite, calcite, garnet, Oliveri te ~pitiie ve, C) 


scorodite, and utanite. The reserves of the Iron Blossom ore run are Kept 


UY) 


confidential by Kennecott Copper Corporation's Tintic Division. Remaining 


siliceous low-grade lead-silver ore. Additional ore bodies along the run may 


The Godiva ore run parallels that of the Iron Blossom for most of pee ae. 
“length to the west. The |xun starts In” Ruby Hollow and is expressed as a wide 
zone of northeast—-trending veins and fissures in the Silver City Sec. aie 
zone continues northeasterly to the Sioux-Ajax fault and becomes a tabular 
replacement mass that persistently follows an horizon in the carbonate rocks 
for more than 5,000 feet (1,542m) to the Humbug mine. The zone continues 
northerly through the Humbug in to the Yankee and Godiva mines. The mines 
along the run, north Ca south, include sar Godiva, May Day, Yoarnkoe. Unele San (@ 


(Humbug), Salvator, Northern Spy, Carisa, Victor, Red Rose, Boss Tweed, and 


North Star. The run has a recorded production of 507,162 tons. The geology 


hte ther tale metry naan AP TRA LK ae ee POA mcd: Ge. Cy i fhe miter ; 
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and structure of the run has been summarized py Morris (1968, p- 1060): 


"The dominant veins on the western side of the fissure and vein 


zone in the m 
mines. These 


onzonite were opened by the Sunbeam, Elmer Ray, and other 
veins do not cross the contact but are more or less alined 


with replacement veins exposed to the North Star, Red Rose, Boss Tweed, 


Victory, Caras 
Fish Haven, B 


a, and Northern Spy mines that cut the Ajax, Opononga, 
luebell and Victoria Formations. The replacement veins in 


the latter mines range from narrow seams cutting marbleized and silicated 
carbonate rocks to zones 30 or more feet wide that principally occur 


near fissure 
The vertical 
extending in 
7500 feet to 
tar mine Mare 


Noreen Gr 


consist of tabular and podlike replacement masses that per 


a selected ho 
Deseret Limes 
ore zone is 1 
Iron Blossom 
of the Godiva 
elevations of 
a2 230.2406, Bo” 


North of 
northerly alo 
Riek aghacy vebatrely 


intersections in areas of less bleached and altered dolomite. 
range of the ore snoots of the replacement veins is small, 
the Carisa mine area from the surface at an elevation of 

an elevation of 6800 feet and from the surface in the Nortn 
a to an elevation of about 6600 feet. 


the Sioux-Ajax fault, the ore bodies of the Godiva zone 
s 


tone for more than 5000 feet to the Humbug mine, whe 

ntersected by the northern or "connecting" ore bodie 
zone. Between the Northern Spy and Humbug mines the or 
zone are 2 to 50 feet wide and are essentially confine 
7000 to 7300 feet in beds that strike north and dip ease 
into the trough of the Tintic synciine. 


the Humbug mine, the ore bodies of the Godiva zone continue 
ng the strike of the favorable horizon to the Yankee mine. 
the ore zone is cut by many nortneast-trending fractures of 


small displacement, and ore bodies become larger and extend through a 
greater vertical range, chiefly following the dipiot the beds Despite 

the influence of the Yankee Fissure zone jf -tre sore bodies continue north 
along the ore becs into the Godiva mine, where a series of strong faults 
cross tne ore zone. Here the ore zone divides, one svuozone EtHSsi ngs: 28 
fissure. ang. fault zone on northwest trending beds and extending tc the 
Centennial faule zone. The other subzone} which hes been mere Proce sL ve: 
plunges northward down the fissure zone to an elevatron Of ‘o300 feet; 

where the ore bodies diminish in size an@ become lower in ¢craue. extensive 
exploration for sossible continuations of the Godiva ore zone north of the 


Godiva mine has not been SUCCESS TMs 


The ore bodie 


been oxidized and 


s in the northern end of er eeu, SeuGe leaa@-silver-zine and nave 


secondarily enriched. Minerals found inthe, mines are, anglesit: 


calamine, cerussite, smithsonite, minitn, ydrozinerte; sphalerite, galena, 


cerargyrite, native silver and gold, stephanite, auricnalcite, azurite, NaLachia {ey 
geocronite, covellite, enargite, pyrite, dolomite, jasper, tate te, Limonite, 
adamite, aragonite, and barite. Minerals found in the veins in the, southern 


part of the zone are aurichalcite, azurite, malachite. brochantite. chrysocolla, 


conichalcite, native copper, cuprite, enargite, lettsomite, bismuth, bismu 


mixite, barite, calcite, garnet, olivenite, pitticite, scorodite, and utahite. 
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The potential for finding additional ore in the run is good. Some siliceous 
lead ore remains in some of the stopes. 
Swansea Mine 

The Swansea mine is located on the north side of the abandoned townsite of 
Silver City in SWSWSW 36-10S-3W at an elevation of 6,160 feet (1,878m). The 
Swansea was one of the earlier mines and has produced 77,387 tons of ore 
averaging an unknown amount of silver, 0.l percent copper and 4.4 percent lead 
(Anonymous, 1957, pl) 437)2 Sethe workings consist of two shafts, one 940) feet 
(287m) deep from which levels were run at one-hundred foot (30m) intervals to 
the north and south along the vein. Water was encountered at 650 feet (19€m) 
and a pump was installed on the 700-foot level. Mine workings total several 
thousand feet of drifts, crosscuts, raises and stopes. Presently the mine is 


inactive and has been ebandoned for many years. 


The Swansea mine is in the Silver City quartz monzonite stock. Mine 
workings are in the Swansea vein which strikes N. 10-15° W.. and dips 70 to 
90 degrees to the west. The vein has been. worked for a strike Tengen ct 


2,000 feet (607m) starting at the Four Aces shaft northward through Swansea 
ground to the summit of the ridge north of the main Swansea shaft. ine wein 
ranges in width from 10 feet. (3m) “to, av eniaeseamies . Veqnm Ikbneraus aise "War tar, 
pyrite, galena, sphalerite, arsenopyrite, and their oxidation products. The 
oxidation products are localized in the upper 600 feet (183m) of the vein. 

the vein consists of barids,ofequartz and, pyrite, massive or in well-formed 


crystals, around small vugs and in narrow,bands or lenses of almost solid 


BY ELGG. pCalenands concentrated ins» a few lenticular, bands, either nearly pure 
or mingled with considerable pyrite. Quartz is generally not conspicuous in 
the galena bands. These bands, especially where marked by rows of central vugs, 


appear to lie along original fractures and are separated by sheets of quartz 
monzonite that are replaced partly or completely by quartz or pyrite. Broader 


bands probably filled open fractures and replaced intervening slabs of wall 


or @ a 


Table 21: Average grades of ore from various mines of the Pintie mining district. 


AZ 


production in Gold Silver Copper Lead Zinc 
Mine short tons Ounces Ounces Percent Percent Percent 
Tron Blossom Ore Run 
Beck 50,839 irs. ed oie 2056 -—< 
Colorado 258,608 Cel 24.7 cae | ‘36 ee 
Sioux Consolidated Ta eee --- 524 aoe oes --- 
Iron Blossom 645.237 Ore 26m 3 0.6 9..5 =< 
Governor 4.39 aie 1320 ca eric —-= 
Dragon and Martha Washington Sore ts 0.8 3.4 raven aan oe ae 
Undine Dag RON sic Lane Ono oD --- 
Godiva Ore Run 

Godiva 124,013 ames 8 Sy <n bet 5.) 
May Day 95.291 aut $2, = Loon arate 
Yankee LOSS Oreak eS --- 5 5 
Uncle Sam (Humbug) 110,842 Ova ee) == 0 Oe 
Salvator 493 ce 26.7 Ged 3.0 ane 
Utah 5,860 Ol els ghee Oak a -<- 
Northern Spy ? ? fe ? ? rs 
Carisa Reape wae Or id &.0 479 Gaal --- 
Victor Group SUS kok oe 6.0 a9 ioe =a 
Red Rose, Boss Tweed, and 

North Star f: 4 ? ? ? ? 


L--or ?: not reported 


Source: Anonymous, DB Ro Mt Dey oe remne, 


MBS, 


rock (Lindgren and Loughlin, 1919, p. 255). -Noy reserves remain in the mine 
but local miners feel that good ore targets remain on the Swansea claims. 
Sunbeam Mine 

The Sunbeam mine is the oldest in the district and is found 1 mile (1.6km) 
east of Silver City on the north side of Ruby Hollow in SWNESW 31-l10S-2W at 
an elevation of 6,530 feet (1,990m). Mineralization was discovered in 1869 
On a vein that strikes nerth to We 35° Ee andidies vertically to 60) degrees, bo 
the west. The vein can be traced on the surface for 2,500 feet (764km). 
workings along the vein consist of 17 shaftsvand 2 adits, oré minerals are 
cerussite, galena, malachite in a gangue of pyrite and quartz. Mine workings 
extend to a depth of 490 feet (149m) where the water table was encountered. 


Vein width ranges to a maximun of 10 feet (3m), production fer the Sunbeam was 


7,27. short tons of ore avereging 12.5 ounces in Silver, 1.8 percent copper, cc 
1.9 percent lead (Anonymous, 1957, pl. 3). The vein has yielded over $500,000 
in oxide ore, but there are fo ‘reserves remaining in the mine. 
Undine Mine 
The Undine mine is about 1 mile (1.6km) east of Siiver City in SWNWSE 
31-10S-2W at 6,510 feet (1,984m) above sea (ee The workings consist of 
three Shatts and an adit.|.The main Share is 2o0 feet (107m) deep and the 


adit is about 800 feet (244m) long along a vein striking N- 30° E£. and dipping 
60-80° W. Total workings consist of approximately 3,000 (914m) feet. Production 
for the Undine. mine is listed at 2,682 tons of Ore averaging 14.8 ounces in 
silver, 0.8 percent copper, and 2.5 percent lead (Anonymous § 1957792 37: 
Minerals found in the Undine are argentiferous galena, cerussite, and malachite 
occurring in a gangue of pyrite and quartz. There are no reserves remaining 


in the mine. (@ 


Joe Bowers-Showers Group 


The, Joe Bowers mine is located one mile (1.6km) north of the abandoned 


Fi 2 
These claims are patented, the name of the owner undetermined. Mine workings 
are along a vein striking N. 10° E., dipping steeply to the west. There are 
several shafts and prospects along the vein. The water table was reached in 
the workings at a depth of 175 feet (53m), ore in the upper parts consisted 
of galena in a gangue of pyrite and quartz. Near the 200-foot level a body 
of enargite was found associated with the galena. Total mine. workings are 
about 3,500 feet (1,069m) in length. Recorded production for the group is 
8,123 tons averaging 7326 ounces’ in silver,.0.5 percent copper, anid ss (PeLCenc 


lead (Anonymous, TSS7) pl. +r 
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Trout Creek District 

The Trout Creek mining district is located on the east side of the QO 
Deep Creek Mountains near the mouth of Trout Creek Canyon in western Juab 
County. It is 75 miles (120.6km) west-northwest of Delta and 4 1/2 miles 
(7. 2km) northwest of the town of Trout Creek. The district has not been 
a significant producer of lead and zinc. Only one mine has -produced the 
commodities; the district is creditediwith 93> tons,.of lead-zinc ore, which 
contained 2,800 pounds lead, 29,000 pounds zinc, and 225 ounces of silver 
valued at $3,277 at the time of production (table 22). The most important 
mine of the district is’ “the- Trout ‘Creek imine: 

In the Trout Creek area Precambrian metamorphic rocks are thrust over 
Middle Cambrian units (figure 81). Precambrian rocks consist of interbedded 
schists, schistose quartzites, and quartzite. The Middle Cambrian strata 
consist of limestones and dolomite along with an occasional quartzitic unit. 
Mineralization is in Precambrian metamorphics forming a dome surrounding an cc 
alaskite antruseve, (themocn/ 197s) eesti. The contact mineralization contains 
sohalerite and scheelite in a gangque of. typical contact minerals. Small reserves 
are present in’ the Trout Creek mine and exploration in surrounding areas. may 
uncover additional mineralization. 

Trout Creek Mine 

The Trout Creek mine is located 1 mile (1.6km) northwest of Bobcat 
Ranch, the portal “is in SWNENW/28-12S-18W’) 4t.an slevation.of 6,540 feet’ (1, 903m) 
The mine has been mapped and described by Thomson (1973): 

"The Trout Creek mine, 1 mile northwest of Bobcat Ranch on the Shilo 

patented.claim,,is a 450+foctwinclined, shalt. aioe Wht “bevels av )0 

(adit level), 60,120,180, ard 415 feet below the isiurface anc severat 

cross-cuts- and drafts: Ay 2e-fcotyhigheby), 45-foot Jong ‘stape of ylie GO =focr 

level is on. a sphalerite-scheelite..zone.. A prospect inclined adit south 


of the Trout Creek mine was sunk, to 30 feet with: a 4- by 20-fact stope 
inclined 25° W.. Lesser prospects -lieé in the vicinity of Ehese two working... 


aus In the Trout Creek mine, sphalerite, scheelite, and fluorite have 0 
been deposited in erratic pockets along N. 60° W. striking fault in the Es 
unit B dolomite. The small prospect inclined shaft south of the Trout 


ame 


Table 22: Production of lead, zinc, and silver, Trout Creek dLiStrice 


Year Toms: Oi, Ore Lead/Pounds Zinc/Pounds Silver/Ozs. Value 
1942 41 --- 2, OOO 59 Silo 439 
1943 52 2,800 14,000 166 1,840 
Totals 93 2,800 29 ,000 225 ce oe oe 


Source: U. S. Bur. Mines Mineral Yearbooks 


Piguressh: 
GEOLOGIC MAP OF THE TROUT CREEK DISTRICT 
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Creek mine is in a contact metasomatic zone within unit B dolomite. 
Minerals identified in this zone are muscovite, biotite, beryl, fluorite, 
quartz, dolomite, limonite, garnet, actinolite, and psilomelane.” 

9 A mine map and accompanying section by Thomson is shown in figure 82. 
Reserves left in the mine amount to 50 tons cf zinc-tungsten ore, additional 
exploration and development from the mine and surrounding area has a good 
chance of increasing this figure substantially. 

Apex Mine 
The Apex mine is in the first small canyon morth GEiTrout’ Creek Canyon, 
its portal is in SWNWSE S)_}2S-19W atlanmxwelevation of, Gp/20.teet CPO Sm)! 
The Apex is a tungsten mine containing minor amounts of zinc (figures 83 and 


84). Presently no lead-zinc reserves can be credited to the mine. 


“The Apex property, consisting of the Sun, Mineral, Merry and Metal 
patented claims and the Battle, Bear, Final, Dandy and Chief unpatented 
claims. .. owt olie tay the worth part of the Trout Cxeek area, lw K/2 miles 
northwest of Bobcat Ranch. The Mary and Sport claims agyoin.tne. Merry 


and Mineral claims on their south sides. 


The Apex tungsten mine, a 220-foot adit with an inclined 40-foot 


9 winze sunk 45 -—feet-from the: portal, lies in the southwest part of the 

Mineral?claims A 40-footadit was driven N. >° Es-on the ‘north side 

of an open pit,.200 feet north of the Apex mine. Several scattered cuts 
and prospects are on the Mineral patented claim. mie). /O-EOOe Apex Gast 
adit is 1,500 feet east of the Apex mine. In 1961-1962,Western Berylliun 
Co. dvatied mine holes: 70 to 272 feet deep <o explore the mineralization 
on the Apex property. On the Sun patented claim, a smail hatte wand LO f00% 
prospeet pit werel dug inia limonite zone in schist. 


7 


The Mary mine, a 165-foot inclined shaft attthe noxth, encyo 
Mary claim, ‘bears N.°~ 35° W.. Seventy faet soutneast. of the. Mar} 
the 35-foot Mary shaft. A quartz zone north and west of the M 


ary mine 
was trenched on the north end, explored by prospects on the west and cut 
for 25) to 30 feet, F,100° feet to the Southwest...) (thomson, 1973, .p-.51) 
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Nelson, R. B., 1966, Structural development of northernmost Snake Range, 
Kern Mountains and Deep Creek Range, Nevada and Utah: Am. assoc. Petrol. 
Come cRGl tee OO ple 15,0. Sal=95h 


Thomson, K. C., 1973, Mineral deposits of the Deep Creek Mountains, Tooele 
and Juab Counties, Utah: Utah Geol. and Mineral Survey Bull. 99, 76p. 


West \Tintic “District 


Located in the West Tintic Mountains the district lies 18 miles (28. 8km) 
scuthwest of Eureka. The district can be reached by driving west from 
Tintic Junction cn a graveled road over the divide into Cherry Creek drainage 
past the Cherry Creek Reservoir to a junction that is 6 miles (9.6m) from 
the summit. A map of the West Tintic mining district is given in Sagure' 85’. 
The district contains several small mines and prospects, but only the Scotia 
mine has produced a substantial quantity of bead-—zine! ore. Records ‘concerning 
production are sparse, earlier production was recorded with that of the 
main Tintic district. Small amounts of ore have been produced intermittently. 


Precambrian rocks are thrust over Paleozoic carbonates anc mpnerwa le zratLOn 


occurs in the footwall ef the Sheeprock thrust near stocks that. nave meca~ 
morphosed the dclomites and limestones to Maxsle and silicate mmerals The 
geology of the area is presented in ~fiqurerses:, The ones are nearly completely 
oxidized and only occasionally is galena seen in the aninesmy sane este ver has 


had a moderate amount of exploration, but none nas extended to any great Gepth: 
Some reserves of oxidized zinc ore remain on the dumps of the Seotia mine. The 
possibility of locating mineralization, especially in the footwall carbonate 
rocks near the stock, is good. 
Scotia Mine 
The Scotia mine is about 16 miles (25.7km) southwest of Tintic Une ELOM 
in Scotia Gulch in NWSWNE 27-11S-5W at an elevation of 6,350 feet (1,935m) 


above sea level. The Scotia was discovered in 1870 when a pocket containing 


approximately 250 tons of 65 percent lead was found. This ore was shipped 
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WEST TINTIC DISTRICT 


1. Scotia mine . 


Figure 85: Topographic map of the West Tintic Wining district 
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GEOLOGIC MAP OF THE WEST TINTIC MINING DISTRICT 
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® Ore-bearing horizon 


Adapted from northwest quarter Geologic map Of Uta 22250 008 and 
Wintze, 1973, Geologic history of Utah, p. Togs . 
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to Swansea, Wales, and to smelters south of Salt Lake City- The amount of 
ore produced before 1880 is unknown, but production since is estimated at © 
3,000 tons valued at $150,000 (Butler and others, 1920, p. aay so The 
mineralization is developed by the Walker shaft, a glory hole, and several 
prospect pits. The shaft is 150 feet (46m) deep with three levels at 50, 
86, arid-100) feet (15, 26, anc 30m). 

The mine mineralization is associated with a strong quartz vein called 
the "Blue-Jay."*~ The vein strikes-N..65° EB. and closely parallels :+an intrusive 
body. Mineralization occurs in the marbleized limestones and dolomites 
surrounding the igneous body and minerals reported from the mine are anglesite, 
cerussite, scorodite, hemimorphite, conichalcite, limonite, olivenite, malachite, 
chrysecolla,y azurute; linarite, .aragonite, bindheimite, plumbojarosite, Syeua 
sonite, hydrozincite, and aurichalcite (Heyl, "96 3,\p. /B73) -sheyl reports 


that a substantial quantity of oxidized zinc ore could be handsorted from the 


6 


Scotia dump and that some reserves still remain in the mine. The area around 
the Scotia and the district has many possibilities for prospecting, especially 


beneath thevmarn oOvertnruse Zone. 


Bubleeo Bee. .uancwornens (1920; 2 tie. sone deposits’ of Utah: U.S: Geel, Sthavey 
Prop Pacer pity tae. 


Heyl, A.sVa,i1b963, OxLdi zed zine deposits of Ene United States, Bart 2, Utah: 
Uzi S. Geoly.Survey Bulls 2PaseR sO 4p 
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MILLARD COUNTY 


Millard County has produced a small amount of lead and zinc. The recorded 


production is at least 348,710 pounds of lead and 416,515 pounds of zinc 


Ah) 
O 
iy 


whose value at the time of production was $26,140 for the lead and Sh big Set 
the zine. At today's prices (January, 1977) the same amount of lead would be 
worth $93,168 and the zinc $154,lll. The annual production table for the county 
is listed in table 23. Millard County is in the west central part of Utah, 
extending from the Nevada border between Juab and Beaver counties (figure 87)< 
There are several scattered areas in which lead-Zinc minera 
be Lee in the county. Three mines in two mining districts are discussed in 


this study. Mineralization consists of carbonate rock replacement 
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near faults ox fissures. None of the ore bodies mined contained large tonnages 
and were usually small pods or pockets of secondary lead-zinc mineralization. 


The chance of finding a large, substantial lead-zinc ore body in the county sks 


small. 
Gordan 1(Kanosn) BiS'eri ce 
the Gordon or Kanosh mining cistrict $s located om the western sicpe of 
the Pavant Range about 12 miles (1,913km) northeast of Cove fore ae eee Les 
(16.1 km) southwest of xanosh in the southeastern part Ge Ene COUnEY. 2 MOceh = On 
map for the Gordon district is given as figure 88. Tie “district is better 


known for its Sulfur production, but it has produced small amounts Gf dead- 
zinc ore: ~The district has a recorded production of 31,600 pounds of lead 
and 4,700 pounds of zinc, most was mined between 1948 and 1955. The principal 
mine is the Blue Bell. 

Rocks in the Pavant Range range from Cambrian to Tertiary in age and in 
the vicinity of the Blue Bell mine Paleozoic rocks have been thrust ovez Mesozol 
strata Pe 89) . Mineralization is associated 1th a northeas t-trendin 


normal fault that has brecciated carbonate rocks in the upper plate of the 


thrust. This suitable location for the deposition of lead-zinc mineralization 


Table 23: 


Year 


7905 
1906 
1907 
1908 
1909 
#9 LO 
toi. 
HON2 
1913 
1914 
£915 
1916 
ss BGG 
he De 
1.9139 
1920-1924 
1925 
1926 
1927 
1928 
1929 
1930 
1932 
1932 
1933 
1934 
L935 
1936 
BAS Res 
1938 
19.39 
1940 
1941 
1942 
1943 
1944 
1945 
1946 


Lead/Pounds 


35,000 
40,000 
‘10,000 


4,000 


15,155 


Gy eS 


18,938 
87,617 


35), 98% 
37, 3493 
7,160 


Production of metals from Millard County, 


Zinc/Pounds 


no 


no 


no 


no 


no 


88,000 


103,400 


43,500 


1905=19:75 


Copper/Pounds 


25,000 
30,656 
54,401 


production 


90,000 


production 


ieee 
2,966 
36 


production 


968 
3,834 
LO%726./ 
35 795 


production 


oe 


-_-—— 


production 


283 


poe 
249 
2,345 
po 
ork SD 
Lopves 
4,810 
1,184 
a 
700 
15,300 


no production: 


Gold/Ozs. 


190300 
607. 30 
743.00 


Deore 


5B sel 3 
9200 


Silver/Ozs. 


NG ee hs he) 
3,005 
3,168 


S508 
905 


283 
we 


Value 


515,859 
Ae yo os 
29,042 


16,048 


ee he 
849 
~ 286 


1,129 
1,554 
5,850 
1,014 

46 


4,497 
dp 32 


2,344 
219 
837 

85 

540 
3,644 
1,535 
21,402 
13,649 

3,290 
678 

1,931 

3,857 

14,415 
13,793 
eae ee 

5,108 
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year 


1947 
1948 
19.49 
1950 
195i 
195.2 
19513 
1954 
1959 
L956 
1957 
1958=1959 
1960 
L961 
1962 
1963 
1964 
L965 
1966 
1967=1976 


Totals 


Rough estimates: 
Aili vother -yeaxs¢ 


SNOW 


1905-1907, 1960-13.966 
Mines Mineral 


Lead/Pounds Zinc/Pounds 
137,400 700 
5200 --- 

5 7 O00 100 
3,000 --- 
8,000 4 0.00 
500 8, L100 

800 Sioyenle OW) 

a aioe oie SOG 
3700 400 
4,400 Br SOle. 
Le O0 155 709 
400 600 
348,710 416,515 


Copper/Pounds 


no 


no 


no 


no 


@ 


100 

500 

3,800 

700 
production 


production 


oO) production 


100 
production 
300 


b,.200 


production 


ees 274 


Yearbooks 


Gold/Ozs. 


10.00 
ae Pe 18) 
1.00 
6.00 
15009 


Lipmets ious dal! 


Silver/Ozs. 


30,192 


Value 


$350 
AS re ee 
1,003 
1,960 
761 


316 


1,858 


440 


Le 
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3,072 
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2,178 
2,644 
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Figure 86 


LOCATION MAP OF GORDON MINING DISTRICT 
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Figure. 6]: 
GEOLOGIC MAP OF THE GORDON DISTRICT 
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has been explored to shallow depths. The mineralization consists of secondary 
lead and zinc minerals containing an occasional pocket of residual sulfide. 
Blue 3ell Mine 

The Blue Bell mine is located about 10 miles (16.lkm) southwest of Kanosn 
in NWSESE 20-24S-6W at an elevation of 6,150 feet_{i.874m). Tne first production 
from the mine is believed to have been in the 1920s. The mine produced small 
amounts of lead-zinc ore intermittently between 1925 and 1955 (Heyl, 1963, p. 383 
Mine workings consist of an adit and a shaft. Theaushatoi was tne Garlier entrance 
to the mine and an adit was driven underneath at a later date. Tota mine 
workings are approximately 1,000 feet (305m) in length. 

The workings are cut in the Silurian Sevy Dolomicewine adit Zollows 2 


bedding plane fault and encounters the wortings from the shaft about 40 feet 


(12m) below the shaft collar. Mineralization consists of secondary lead and 
zinc minerals with occasional small pockets of remnant sulfides. Additional 


exploration in the vicinity of the mine may develop more mineralization. 


Rererences: 


GrosbvimeaW.,01959, Geology o£ the south Pavant Range, Ma Dlaxrd and 
Peuter kounties, Utan:: Brig: Young Univ..M:..S, thesis, 59D 


Heyl, Ae -Ma,) 196397 Oxidized zine Geposits of the, United States, Part Z, 
Uta: | U. (Ss Geol: Survey Bull. 1235-8, 135p- 
Hintze, DB. -F., -1973,1Geologic history, of.Utah:. Brig. Young Univ.) -Geok: 
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Maxey, G- B., 1946, Geology of part of. the Pavant Range, Millard County, 
Utshs.2hmex-pdourie-Scis we 2440p. 324-3596. 


Leamington (Ode Creek) Distr ¢= 


The Leamington or Oak Creek district is 4.5 miles. (7.2 km) southeest 
of Leamington on the west slope of the Canyon Range im northeastern Miltard 
County. The district was organized on March ll, 18e6. (Butler and others, T2075 
p-. 422) and some of the first mined ore was sent to a local smelter; later. ore 


was sent to the smelters near Salt Lake City. Only modest amounts of ore have 
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been mined; Butler mentions 7 tons were shipped from the White Horse claim 
in 1901 and 350 tons were shipped from the Yellowstone claim between 1903 and € 
1906. The U. S. Bureau of Mines Mineral Yearbooks record that 3,565 pounds of 
lead were produced in 1936 and 1,087 pounds in 1938 (figure 90). 

The Canyon Range contains rocks ranging in age from Precambrian to 
Ordovician (figure 91), and from the Cretaceous to the Tertiary. The mineraliza- 
tion occurs in the Cambrian carbonates where the rock has been brecciated 
by faulting and replacement has taken place. The mines in the district are 
shallow and mineralization consists of secondary lead and zinc minerals in 
a carbonate gangue. There are no known reserves in the mines of the Leamington 
district. “A stratigraphic columm’rs given for the Canyon Range in figure 92). 

; Arbroath Mine 
The Arbroath mine is located about 4 miles (6.4km) southeast of Leamington 


and 1/8 of a mile (201m) north of the Leamington mine in SESWSE 19-15S-—3W 


at an elevation of 5,400 feet (4 -046m).., Both the Arbroath and Leamington o 
lie on the same north-south trending zone of mineralization. Mine workings 

consist of an inclined shaft and three vertical Shafts.. The size or pthe dumps 

suggest the mine might contain 1,000 feet (305m) of underground workings. 


There are nO available vroducticn records and the output is thougne to nave 
becrmsmalls. the mene workings arepeulysn Cambrian carbonate rocks. Mineralization 


is along a north-south trending zone of limonite-stained rocks and consisted 
-of small pods and pockets of cerussite in a gangue of dolomite, aragonite, 
limonite, and calcite. 
Yellowstone Mine 
The Yellowstone mine is 4 miles (6. 4km) southeast of Leamington in SESWSE 
19-19S-3W at an elevation of 5,550 feet (1,691m). The mine has been worked 
intermittently and through 1920 produced 15 carloads cE ee (But Ler ~nidrasnie rs, oe 
; as 
1920, p. 422). The original discovery was probably made in the latter part Gr 


the 19th Century. Workings consist of an inclined shaft 200 feet (6lm) deep 


ae FI 


Figure. 90: 


LOCATION MAP OF THE LEAMINGTON MINING DISTRICT 
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GEOLOGIC MAP OF THE LEAMINGTON MINING DISTRICT 
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Qa-Alluvial and eolian deposits 

Qb-Lake Bonneville deposits 

Tf£-Fool Creek Conglomerate 

Ki-Indianola Group ; 
COu-Cambrian-Ordovicain undifferentiated - 
Co-Opnhir Formation 

Ct-Tintic Quartzite 

PCp-Prospect Mountain Quartzite 
PCu-Precambrian undifferentiated 


Geology adapted from F.W.Christiansen, 1:95 2 
Base map adapted from U.S.G.S. Scipio North 15' quadrangle 
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Figure 


STRATIGRAPHIC COLUMN FOR THE CANYON RANGE 


CANYON RANGE and NORTHERN PAVANT RANGE 
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with levels at 50, 100, and 170: feet (15,. 30, and 52m). Small bodies of ore 
were stoped along a north-striking structure on the 50-foot level where 
shattering occurred at the intersection with an east-west fracture. On the 
170-foot level drifting was done along a zone containing veinlets of dolomite 
and calcite containing up to 4 percent lead. The mine us cut in Cambrian 


carbonates and mineralization has occurred in shattered zones at the inter- 


sections of fissures. The mineralization consisted of cerussite in a gangue 
of dolomite, aragonite, and calcite. There are no reserves remaining in the 
mine. 
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MORGAN COUNTY 

Morgan County has produced a minor amount of lead and zinc, principally 
from the Argenta mining district. The recorded production of lead stands at 
683,383 pounds valued at 345,419. Only 600 pounds of zinc were produced 
valued at SiGe Ate eoaay Ss prices (January, 1977) the same amount of lead is 
worth $183,590 and the zinc $222. The annual production is fisted 1 (table 
Morgan County is located in the north~central part of Utah not far from the 
populous Wasatch Front. It is surrounded by Davis, Weber, Rich, Summit and 


Salt Lake Counties (figure 93)- The chance of finding large ore bodies of 


leag and zine in Morgan County is small. 


The Argenta mining istrict ts Located about +5 miles (24km) east of 


Ogden anc about 8 miles (13km) north of Morgan (town) .- Most of the mistrict Ss 
mines are on the southern ‘side of Cottonwood Canyon just north of Durst 
Canyon. Access to He district Wedetiicuiepever very Sree. rocky” roads and 
switchbacks. Most of the mines are small and have produced smali amounts as 
ore. Most of the production occurred between 1905 anc. weS2Ohe tne p¥e- grace 
averaging 16.9 percent ligad and 2.7 cunees efasrlver per sen HEyo= HO PLOLE 
(Heyl, 1965, p- B44). Mining and prospecting Mas continued sporacicaliyv ipti-+ 
recente CLIMeS. 

The rocks in the district range in age from Precambrian to Mississippian 
(figure “‘S47p— ithe strata consist of limestones, dolomites, sandstones, snates, 
and quartzites striking north-south and dipping steeply to che Gast. Faukes 
and, thrusts: are Gominant structures in the district. The pees theust: Lies. =O 


the Precambrian Farmington Canyon Complex. No mineralization seems to 5¢ 


associated with this thrust. The mineralization may be associated with tre 


1 west of the Precambrian units and places the Cambrian Tintic GCuartzite over 


Spring Branch fault, a normal fault of moderate displacement, several prospects 


are located just north of this structure. Most district ore deposits are 


Table 24: Production of Metals from Morgan County, ISO5=19.76 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 


1905 ? 3 OOO ae a 1,000 ea5 900 $2,450 
1906 ? 40,000 a= 2,000 = 301 2/982 
1907 ig 10,000 od a ae 5,000 Sled 300 7b 95 
1908 ? 8,140 se 5, 682 sme 1,000 2,403 
1909 ? 4,000 SS 10,000 as 300 1,616 
1910 ? 10,000 a pain ie a= 147 2,206 
chem 26 16,890 pace be —ae eh 149 845 
L512 134 Td 7-230 a ae 50 ian 603 3 DOs 
19.1.3 Bz ee pale —s --= oar 97 Lonel 
1934 13 1 O78 aes eure asa 5 45 
1915 108 48,501 aa 228 mie 424 pric 
1916 100 36 , 834 saad pane re we ae 314 cM OTS 
1917 VA 75,400 doce chee means 703 7,063 
1918 286 104,107 a> omer aoe Very 8 612 
1919 59 24 Oso ices ais ee ean 1,524 
1920 pus: mine sae 2,994 mepnias 30 693 
¥yS21-1924 no production 
1925 29 6,622 ae ate eae 59 614 
1926 260 TS: 655 =a gaa 0239 805 6,564 
1927 127 41,803 ao 298 O78 472 R357 
1928-1932 no production 
eS 6 6, 952 ae spoon ae 18 265 
#934—-1939 no production 
1940 5 4,400 Saas aaetin = 7 225 
1941 Hn) 7,300 -== -=- = 21 431 
1942 l 300 --- --- --- a= 20 
1943-1950 no production 
hea ay 6, 700 === in a 53 1. 200 
1952-1936 no production 
T9579 96 10,200 otal 700 Gets 108 1,768 
95.8 3) 6,000 eee sn a = 1 716 
2959 . no production 
1960 40 7 OO 600 --- 102 £092. 
1961-1976 no production 
de FO 663,383 600 32,982 1075 8,472 58,238 
(Incomplete) 
Sources: 1905-1910, 1960: rough estimates 
all other years: U. Ss. Bureau of Mines Mineral Yearbooks 
ow oe eo 
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Figure 945; Geologie map of Argenta district 


Ore-bearing horizon 


Figure Geologic map of Argenta district 
Source: Coody,1957, plate. Sei 
. Stratigraphic column adapted. from LF. 
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1. Carbonate Hill and Carbonate Gem 


24-5 iver Zone 
3. Morgan Chief 


Figure 94a: Torographic map of Argenta district, Morgan County, Ucan 


Adapted from U.S 62 Ss) Morgan. 15* quadrangle 
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replacements of limestone and dolomite. The deposits are generally small, 
» high-grade bodies, but the ore potential for the area is small. 
Carbonate Hills and Carbonate Gem Mines 

These two mines are located on adjoining claims and are similar geologically 
and mineralogically. The Carbonate Hill mine is located in SWSWSW 19-5N-3E 
at an elevation of 7100 feet (2,163m) and the Carbonate Gem mine is located 
in 24-5N-2E at an elevation of 7200 “fae (2,1 95m) - ine mines are reached 
by following a series of very steep switchbacks near the top of Miller G 
The Carbonate Hill is situated at the head of Millers Gulch, wi 
Gem mine is near the head of Durst Creek. The first shipment of ore from the 
Argenta district was from the Carbonate Hill mine in the early 1900s. The mines 
were worked MAtL’ the 1920s, only minor’ prospecting Mas occurred ian the, area 


thereafter. No information is available on the amount of proc 


The workings of the two mines are caved, but reports indicate tne presence of 
) ap to Ss COCs reek (ia 542m) Of arses, winzes , cross-—cuts,, “and stopes.- 
These mines are cut in Cambrian limestones and dolomites; leac-silver cre 
has been found largely as replacement bodies... Minerals ancluce gatena, cerusst 
plumbojarosite, Panos. ce, li monice , smithsonite, pyrite and calcite. 


This patented mine is located on the south side of Cottonwood Canyon 
beyond the Carbonate Gem mine near the head of Durst Creek in SWSWNW 19-5N-3E 
at an elevation of: 8,480 feet (2)565m). - The mine reportedly produced a smal] 
amount of Ore, the extent of the workings fo unknown. Lead’, silver, and zine 


mineralization 1S in Cambrian limestones ane colomiutes as small replaces 


bodies along bedding planes and in Pie sures (But kex ana, otiers., 1920, p- 21S) % 


The ore minerals are galena and cerussite in a gangus Qf barite, calcite, pyrnte, 


0 and limonite. 


This is the only mine located north of Cottonwood Canyon in the district, 


Morgan Chief Mine 


oi, Sule Weta 99.8 Uh ated Ries 
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and is directly opposite the mouth of Millers Gulch. The Morgan Chief is in 

NENENE 13-5N-2E at an elevation of 6,050 feet (1,844m). A high grade vein @ 
found adjacent to a cave yielded a small amount of lead-silver sulfide ore. 

The workings are cut in undifferentiated Cambrian limestones and dolomites, 

the limestone being replaced. The extent of mineralization is limited and 

the potential for additional ore is minor. 

References: 
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presently the Deer Trail mine is the only producer. 
produced along with gold, silver, copper, mercury, alunite, 
Through 1976 it is estimated th 


a little more than 16.4 mi 


nd 


County mines have produced significant amounts 0 


$1,808,636 and $2,399,613 respectively. 


the same amount of lead would be worth 


ob ef aedie 


central part of Utah and is 


Counties (figure 95). 


have produced the lead 


production. 
The Mount Baldy 


Tushar Mountains, 


and several 


has been an important 


Deer Trail ore body in 1878" The bulk Gf the 
from the Deer Trail mine trom whicn more than 


waliuecs Id eKcess, Gf bo, 000,9000 ac the time of 


47) 


Rocks exposed in the Mount 
Permian Kaibab Limestone to the 


area is covered by the Tertiary 


6108 miliion dollars 


(table 25). 


surrounded by Sevier, 


At today's prices 


Wayne, 


about 4.46 millicn dollars shelsl, hee! 
Piute County is located in 


Garfield, 


€ lead and zinc; 
These metals have been 
and uranium. 

at almost 16.6 million pounds of lead and — 
llion pounds of zinc have been produced valued at 


(January ,1977) 
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and 


Mount Baldy and Ohio are the mining adistxicrs tar 
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Baldy mining district range in age 
Tertiary Bullion Canyon volcanics. 
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Table 25: 
Year 


13903 
1904 
1905 
1906 
LOOT 
1908 
1909 
PSs 8, 
1911 
BUS yi Gr 
ton 3 
1914 
1945 
1916 
bie Se 
1918 
1979 
1920 
she yak 
1922 
1923 
1924 
193.25 
1926 
LES ay 
1928 
19:29 
1930 
Hecke eh 
1932 
1933 
1934 
419.35 


19.36 


to37 
12938 
1939 
1940 


Tons 


aN RA eA NDS END 


? 
338 
2,726 
3,158 
1,335 
11,809 
1,457 
192 
326 
2,128 
3,043 
.16,509 
24,964 
35,621 
38,382 
16,909 
146 
641 
594 

35 
6475 
2,552 
13 

441 
799 
761 
L133 
16,669 
18,927 
23,095 
9,359 
2,608 
4,240 


Lead/Pounds 


17,350 
12,560 
200 
16,148 
7,404 
440 


21,889 
46,458 
139:°,832 
32231 
49,983 
540,476 
317,286 
440,391 
859), 753 
1,597,626 
1,622,984 
785,411 
PG 3 
A}, eal 
55 528 
4,920 
19.7723 
19,667 
E3645 
5,282 
5,189 
£2216 
35,475 
25,261 
26,085 
23,978 
1:2) S66 
hes O0 


Production of metals from Piute County, 


Zinc/Pounds 


LOO B= 1276 


Copper/Pounds 


22 2800. 
18,454. 
116. 
BFOG1. 
DRA: 
46. 
162. 
133% 
1,256. 
167. 
2,504. 
a6: 
176275 
£99 
THO 39. 
16740 
5,167. 
10,225. 
14,539. 
18,250. 
7,866. 
367. 
650. 
399. 
om 
3,885. 
939. 
116. 
303. 
630. 

ce gad 
3,154. 
4,276. 
alone 
A277. 
i A97. 
824: 
Re i 


434 


Gold/Ozus. 


00 
00 
ole 
63 
63 
88 
83 
65 
20 
28 
90 
49 
52 


iz 
49 
oT 
O09 
He 
20 
89 
4l 
08 
o7 
24 
38 
4). 
39 
80 
86 
65 
08 
60 
80 
00 
00 
00 
ole) 


Silver/Ozs. 


83,334 
G8 a G7 
6,996 
3,348 
524) 
3,548 
1345 
Api tS 
SOIC he ph 
2p Dae 
O71 ae 
41, 6% 
Zieh oe 
7, LOR 
46,740 
Gi? pes ase 
130,879 
234,818 
286,473 
290,354 
122,733 
809 
ee ae Woh 2 
Syd eee: 
2129 
9,443 
TREN NS) 
ato 

2 4o2 
ee EN 

1 326 
LS), as 
245,939 
20,949 
B15, 208 
Tae Rp ee 
19,464 
137109 


Value 


$523,821 
425,937 
7,262 
84,265 
56,814 
4173 
Se 
10,363 
29,803 
6,691 
60,312 
19,499 
95,272 
18,554 
111,612 
125757 
280 , 806 
539,397 
662,825 
763,557 
3213726 
8,620 
275575 
"7H0r5 
679 
88,183 
25,815 
2,629 
7,682 
14,763 
7,349 
120,855 
169,657 
182,686 
17 ie ORs 
66,944 
78,200 
40,007 


rire 


@ 


e 4 eS 


Table 25 continued: 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1941 ee eck 23,000 am es 900 929.00 8,543 $40,007 
1942 964 56,300 6,000 2,200 291.00 10,066 GP cg A OF Se 
1943 BEERS he Edy WOO 2s, DOO 4,000 184.00 8,370 : He. ewan its 
1944 508 337000 9,500 2,000 265.00 4,486 16,506 
1945 no production 
# 1946 hee 600 -—- 1,000 42.00 562 eae ee! 
3 1947 746 47 O00 Foran 2pewe 139. tO 2,484 10,023 
. 1948 495 33,500 200 4,800 81.00 Tees 16,487 
1949 PAL a 51,000 =e 8,000 182.00 d By ee | 31 822 
1950 a ot alas marae ee S:. OO meio eS 
1952 no production 
1952 302 26,000 6,,.00G 4,000 74.00 yee ee 542 
1953 Lm 16,000 10,000 AS OOO 19,00 2,496: 7738 
1954 i 74 4,000 --- 4,000 28.00 4,409 6,698 
19:53 742 14,000 Sage 12,000 96.00 as pe Zk, a59 
1956 174 2,000 600 2,400 2.5 OD Beeld 4,297 
1957 T36 17,400 800 6,100 184.00 13,854 AE BS ag A 
1958 460 14,000 = 16,000 22 200 6 , 800 1559 
1959 114 760 10,000 10,000 8.00 8, 391 Ber nk ee 
1960 Bie 82,000 66 ,O00 8,000 62.00 Se TL 18,857 
1961 PPG 122,000 476,000 12,000 407.00 Ley cen 100,636 
1962 1208 97,800 Ngee es 0,6; 5,200 ess) 8, 9,065 36,041 
1963 no production 
1964 oe Soe) BS 00 1, 0097, 400 10,100 525.00 33,764 VS Tee 0O 
1965 9,086 763 100 PaeSsy.70U 6;.700 PALO OO 47,617 466,805 
1966 LO: aaa 945,500 2, O45, 800 Dk OG 886.00 58,067 Shee 
LF ro ee RS PS 573,400 1,008), 300 32 72 ON) 225.00 3650 32 297,532 
1968 4,836 600,700 99°77) 800 29, 700 287.00 Bay 4 9°32 362,005 
965 OOS 1 7708,900 DOLE OD 86 , 400 637.00 159,304 B70. 4 oak 
19:70 10, 150 1,863,500 2,890, 800 ee a 362.00 i607 oro 1,040,057 
LO7L 2 ae 157/97, 064 2 re) tS se airs 529°.00 GLA, Sls 1 000,020 
1972-1975 no production 
19'76 2,000 B6ergeko. 569,616 VOpethe ARQ eS 32,646 re A ie ae a 
340,042 16,599,116 16,433,414 S50 7208 160,951.68 2432, 604 $10,901,008 
Sources: 2 190 3=1910 6196729199) 1S-/o r= Rough estimate 


AL Lrotier: years == U6 oo. Bur. bone Mineral Yearbooks.. 
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PIUTE COUNTY 


4. MOUNT BALDY DISTRICT 


2. OHIO DISTRICT 


. Figure 95: Lead and Zinc Ggistzicts opiPiuce 
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LOCATION MAP OF MOUNT BALDY AND OHIO MINING DISTRICTS 
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Table 26: Production of metals from the Mount Baldy mining district, 1931~1976 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1932 100 2 ? ? ic ? ? 
LOK 370 Tid SS 819 208.78 6, 332 $575,930 
1933 we =< --- --- 16.88 283 455 
1934 Ps OBL pean —a G2 529.13 3,974 21,251 
1935 27O16 SOR 320 --- Gyles bfeoiden OO has Fg BS 57,833 
1936 27204 19,674 clara eee wi 1234.00 10-372 52,612 
Lh MB 2,140 piste a) fee =a 6,843 1.200700 18,141 57,786 
1938 el ae OS -—= 3,000 649.00 Lo; B22 Shea a! 
1939 era Ee Bes. --- aoe 5 7027-000 32,315 AT,O27 
1940 glove 4,800 nm 26310 584.00 5,469 24,830 
1941 451 20,000 = 800 25s 0 4.741739 Sy oO 
1942 288 5,600 —+= 400 242.00 5430 127-469 
1943 Yor 2,000 eos LOO 124.00 2F3b8 6,304 
1944 267 17,800 aaa 600 252.00 PLAS BB 12,7360 
1945-1946 no production 

1947 " 39 34500 a 300 fe aS e, 284 894 
1948 , 378 raf pel S18, oe 4,300 57.00 6,582 12,841 
L949 836 46,500 aes 7,000 93.00 15,081 25,630 
19350=1951 no production 

1952: 29:5 25,900 6 , O00 3,600 41.00 pipe 14,010 
L953 430 13,000 d, OOO 25.000 Te2i00 Abt Si? sip ee nS 
1954 74 4,000 ig ie 4,000 28.00 4,409 6,698 
1955 Boe) 14,000 eS 10,600 79.00 11,009 18,769 
L956 44 400 600 200 La OO Lede tats 1,740 
L557 539 17,400 800 5 700 108.00 13,063 19,900 
1958 350 12,000 aie 14,000 Saar 8! 5,000 P2225 
1959 114 767 10,000. 2,000 8.00 8,391 9,728 
1960 376 157-000 665700 8,800 62.00 3.621 18,875 
1961 27o/ (22,300 477,600 12-600 407.00 LES 322 100,636 
1962 Repo 97,800 113,800 54 200 72.00 9,065 36,041 
1963 no production 

1964 6,987 5575900 1002400 10,100 545300 33,764 bates 
LOGS 9,066 763,100 1-658) 1/00 67100 1,190.00 Gf pode) 466,805 
1966 10°,428 945,500 27045900 Pew eTe) 886.00 58,067 5535289 
L967 4,193 $73,400 1,000,300 12,200 S22 u00 365,032 29:7, 532 
1968 4,836 600,700 997,800 23:;, 700 287.00 SUPA ee 362,005 
1969 LOFELS 1 085 2 00 2 Blk FOO 86 , 400 637.00 159,304 de JO Lig eee 
1970 10 5G 1B Br, BOs 2,890,800 82,584 362.00 1L655:6./6 1,040,057 


» & 
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Table 26 continued 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds 
BRS AL O78 7 3 17812;643 Pacis O08 80, 330 
1972-1975 no production 
1976 2,000 (S19 pd be al 569,616 ih oe 09 | 
Totals 89,452 9,650,001 16,478,624 445,184 
Sources: 1958, 1971, and 1976 -- rough estimate 

1960-1965 -- Callaghan, 1973, p- 47 

All other years -- U. S. Bur. Mines Mineral Yearbooks 


Goldayvozs: 


352.00 


aeeee 


13 7Fe38. 02 


Silver/Ozs. 


161,155 


32,646 


953,066 


Vales 


$1,000,020 


473,415 


$5 TiS pe 


LGU 


So Lief 


Deer Trail Mountain are the sedimentary rocks exposed (figure 97). The sedimentary 
units are folded, forming anticlines and synclines. Northeast-trending faults; © 
that allowed the passage of ore-bearing solutions, cut the folds. Lead-zince 
replacement ore deposits have formed along the crest of a north-plunging anti- 
cline in selective beds in the Toroweap Formation. The near-surface parts of 
ore-bodies are oxidized, but sulfide mineralization occurs at greater depths. 
The districts reserves are unknown, but they may be very large. Exploration has 
not been carried out far ahead of actual mining. 
Deer Trail Mine 

The Deer Trail mine is on the east slope of Deer Trail Mountain about 
6 miles (9.6km) south of Marysvale. The portal of the mine 15 in*SENENE 
11-28S-4W at an elevation of 7,400 feet (2,256m). The property is patented 
and owned by the Deer Trail Development Corporation of Salt Lake City; Utah. 


Through 1917 the mine was worked intermittently producing ore valued at $150,000 


(Butler -and. others, 1920) p. SS56G)}." «From 19 te yore 22 the mine produced 138,423 @) 
tons of ore which yielded a net smelter return of $2,164,662.57 (Callaghan, 

1973, p..46).. Varvous lessees have operated the. mine intermittently since 

1923. Arundel Mining Company operated the mine in the 1960s and’ through 1971 

produced 69,934 tons valued at $4,030,339. The mine was closed in 1971 when 

custom smelters and mills in Utah were closed (Midvale and Tooele). The mine 


was reopened in 1976 and ore shipped to the Idarado mill in Telluride, Colorado. 
The geology and ore deposits of the Deer Trail mine have been summarized 
hy Callaghan) (19737 “42245-4677: 


"The ore body, which has been explored and mined at intervals since 
its’ discovery in 1878, is remarkable in its configuration. The stopes 
form an almost continuous ribbon for thé full length*of the mine--some 
4,000 feet. The width is mostly 100 feet cr less," but in some places 
expands to 200 feet and in one area to 400 feet. “For the first 2/400. fece 
the stopes are wide, but they narrow to less than 50) feet in the wfinal 
800 feet; they were reached by an incline or winze below the haulage level 
with levels extending to the ore. Flats and rolls in the footwall suriace 
necessitated driving the haulage level in quartzite well below the ore. 
The overall trend of the axis in the workings is N. 45° W., but locally 
the trend is in a series of "dog legs" extending for as much as 1,000 
feet N. 70° W. and 400 to 700 feet N. 8° W. 
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For most of its length the ore body followed the crest of a small 
northwest-plunging anticline and replaced three thin beds of limestone. 
The limestone is separated by intervening quartzite layers of the & 
Toroweap Formation of Permian age immediately overlying a 500-foot thick 
bed of quartzite called Coconino by Kerr and others(1957), but called 
'Talisman' in this report. The ore ranged from 2 toe 40-feet\ thick and 
consisted of the weathering products of replacement sulfide ore. The 
ore as mined looked like yellow soil and consisted of sericite, kaolinite, 
silica and jarosite with iron oxide, finely divided gold and silver, and 
some residual lead. Little gold could be panned. The ore was most persistent 
along the lowest of the beds next to the thick Talisman Quartzite, but in 
parts of shoots the ore crossed upward into other beds. The degree of 
mineralization decreased toward the limbs of the fold. On the surface 
above the mine, the dips on the limbs of the fold are as much as 45% E. 
on the east limb and 25° W. on the west limb. Whether the crest began 
to plunge near the collar of the inclined winze or the ore zone to 
tur down the west limb is not clear. The stopes in the area narrowed to 
40 and even, 20 feet... En "spite. of the tendency of the ore body to parallel 
the mountain front, the old workings are some 800 feet below the surface. 


In 1945 Pat Henry obtained control of the Deer Trail property and 
started a Jong adit in the alluvium southeast of the old mine and some 
600 feet lower. When the adit reached the vicinity OL the old mine = 
raise was put through to the surface. The excavation was continued by 
Arundel Mining Co. through the thick quartzite and into the ore horizon. 
The ore at this level is lead and zinc sulfide with silver and a little 
gold, but is confined in a narrow ribbon as in the old workings. The . 
ore body had departed from the upper surface of the Talisman Quartzite G 
and climbed in the succession of thin beds of limestone and quartzite of 
the Toroweap Formation as the mine was deepened. Gypsum beds are preserved 
in the unweathered Toroweap. The Talisman was shattered and mineralized 
in places jaAlong -the course OF the adit. No connection was made to the 
okd workings s0. as to exclude the accumulated gas from the deep: mine.” 


Minerals found in the Deer Trail mine are anatase, anglesite, -cerussite, 
fluorite, galena, native gold, jarosite, limonite leuchtenbergite, malachite, 
manganocalcite, octahedrite, pitchblende, plumbojarosite, pyrite, pyrolusite; 
quartz; specularite, sphalerite, and zircon (Bullock, 1967, p. 46). Pry Loe 
when the mine was closed, the proven reserves were 16,000 tons. sUnprover 
speculative ore was estimated at Ba 7000. tons. ~The Mine has the potential for 
producing ore} for many years . 
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Ohio Distrzrce 

The Ohio district is located on the east slope of the Tushar Mountains 
southwest of Marysvale and straddling Bullion Canyon. The mining aistrice nas 
a common border with the Mount Baldy district to the south (figure 96). The 
first location was made in 1868 and an unknown amount of metals have been 
produced. District records were kept after 1931 and since then almost 260,000 
pounds of lead and more than 62,000 pounds of zinc have been produced. The 
important mines of the district include the Bully Boy (Bully Boy and Webster), 
Tris (Deseret) Cascade, Glen Erie, and Great Westezn. Only the Bully Boy and 
Iris were examined in this study. (Table 27) 

The oldest unit exposed in the Ohio district is the Jurassic Navajo 
Sandstone, which crops out in Bullion Canyon near fhe ‘iris mine as “a quartzite. 
Most of the district is covered by Tertiary volcanics eonsisting of Tati te 
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euecessivel blocks . Oo Mimeradlizing solutions Nave Formed ‘veins of ore a 


faults. Some of the veins have formed in the Navajo Sandstone (footwall) adjacent 


to volcanics (hanging wall), and others have formed entirely in volcanics. The 
fissure vein-fillings contain values ofesiiver, gold lead ('zine, and, Copper. 
The principal commodity is silver, the other metals are present as by-products. 
The Ohio mining district has the potential of it eae large replacement 
deposits.- These willbe difficult to find considering the volcanic cover. 
Exploration should not overlodk the deeper sediments underlying the Navajo 
Sandstone. 


; Bully Boy (Bully Boy and Webster) Mine 


The Bully Boy mine is in Bullion Canyon about seven Mi tes (11. 2km)) south- 


Table 27: 
Year 


1931 
1932 
1933 
1934 
1935 
1936 
1937 
19.38 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
LO515-; 
1952 
aos 
1954 
1955 
1956 
1957 
1958 
£959=1976 


Totals: 


Source: Ux 


Productiom of metals from the Ohio mining district, Piute County, Utah, 1931-1976 
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west of Marysvale in NENENW 5-28S-4W at an elevation of 7,900 feet (2,408m) 
The mine is one of the earlier workings of the district and the most extensively 
worked in Bullion Canyon. Mine workings consist of several levels containing 
about 6,000 feet ect of drifts, crosscuts, raises, winzes, and stopes, 


of which 3,200 feet (975m) are on the lowest level. The vertical distance 


between the lowermost and uppermost levels Tar. 600. feet (283m)... The underground 

workings are presently caved at the portals and are not accessible (figure 98) - 
Mineralization is found in northeast striking veins along which the main 

workings have been driven. Crosscuts to the east have encountered northwesterl 


striking veins. The main production from the mine has been from northeast- 


striking veins. Mineralization has been followed for 1/2 mile (805 
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and can be traced on the Surface fora full mite [vr 6kmpes Minerals Found 
the mine are galena, chalcopyrite, sphalerite, anglesi te7~cerussi te 


chalcocite, chrysocolla, malachite, azurite, wulfenite, Native gold, gold and 


silver tellurides, tetranedrite, quartz, calcite, fluorite, and Hai eek. There 
are no reserves remaining in the mine. Replacement ore bodies may 5e Sound Ur 
sedimentary units which underlie the Navajo Sandstone. 


The Iris or Deseret mine is in Bullion Canyon about 7 mites (11.2km) soutn- 
west of Marysvale. The mine is 600 feck (eam east of, the portal of the 
Bully Boy lower level. The tris portal-—is.in NENENE 5-ves-4W and at elevation 
of 7,850 feet (2,393m). Several hundred tons of ore were shipped from the mine; 
the workings consist of a main adit containing about 800 feet of derfting C244m) 
that follows the vein. Stoping has taken place above athe drift in several 
places. Two higher adits are on the property, one 80 feet (24m) and another 
140 feet” (43m) higher than the lower portal. These adits were cavec (1976) 
aw the portals: 


Mineralization is along a northeast-striking vein along which the adits 
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have been driven. Minerals contained in the cre are sphalerite, galena, 
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chalcopyrite, anglesite, cerussite, covellite, azurite, chrysocolla, chalcocite, 

wulfenite, native gold, quartz, barite, fluorite, calcite, pyrite, limonite, 

and hematite: At least 500 tens of ore remain in the mine above the lower level. 
An average of four samples across the vein show 0.013 ounces in gold, 4.06 ounces 
in silver, 0.031 percent lead, 0.06 percent zinc and 0.17 percent copper. 
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SALT ALAKS COUNTY 

The mines of Salt Lake County have produced more lead and zinc than those 
of any other Utah county. The mining of these commodities started ir? £863 
and there probably was continuous production through 1971. Lead and zine were 
produced together with gold, silver, copper, and other metals. The amount of 
lead recovered amounts to almost 2,375,000 tons and the amount of zinc recovered 
amounts to almost 981,800 tons. 9.At the time of production the value of the 
lead Was $383, 752,025 ‘andthe. vwadue Of ete, Zine was. S193, 6897228. “Ar today's 
prices (January, 1977) the lead would be worth more than 1,276 million dollars 
and the zinc more than 726.5 million dollars. Produetion figures for, these 
two commodities, along with those for COpper, mio, enue sitver, Are listed in 
10 year intervals in table 28. 

The mining Gistricts of the county include Bingham (West Mountain) and 
Big and Little Cottonwood Canyon. ‘These districts have large blocks of known 


reserves and if economic factors influencing mining are resolved, could again 


ts 


px tantial amounts of the metals. Saltebake .COuntye ig located’ in 

the north-central ‘part of -the state im the heart of the populated Wasatcn 
Front. Surrounding counties include Davis, Morgan, Summit, Wasatch, Utan, and 
Tooele. The mines are located in the mountain ranges about 20 miles southwest 


Bingham (West Mountain) District 
The Bingham mining district is characterized by Kennecott Copper Corporation's 
Bingham copper pit from which almostiali-of ‘the Eistrict's production 1s currently 
dexvived (1976) o.. Paeidistrict 1s located on the eastern slope of the Oquirrh 


Mountains about 25 miles (40km) southwest of GaktoLake City... mine district was 


e 


was organized in late 1663 by George B. Ogilvie and Colonel Connors, then in 
command of the Third California Infantry stationed at Camp Douglas near Salt 


Lake City. Claims were placed over a large area, but little production was 


realized until 1870 due to the lack of equipment and the high cost of acquiring 
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. Table 28: Production of metals from Salt Lake County; Utah, 1865-1880 
: Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
F 1865-1880 *139:5 369 OG Ot) poo ne 2,158,900 Via GhaswOe 1 sO 2a SIO 2ioyors 
t 1881-1890 — te) P3502 Lp 2 2 70 poOO i Peres poner as), 47,944.90 IPLATE ZO 16,371,440 
E 1891-1900 411570 57 249,959,863 = sea Bey tS ik Oi) , 82605 38 5 964,195 tA, 32,098 
& 1901-1910 *17,306,755 RESO 14 p303 A 2 Ack; Oe 485,000,097 Be Sagaitowe & 1 Se AS 8 20 99,483,923 
Ff 1911-1920 92,334,287 2G Gs Fogo ke eee. oe 1,604; 774,544 960,152.40 28,006 233 408,691,350 
: 1921-1930 119,020,572 839,093,418 278,909,413 2.0754 98S pi.02 0/3 poo. ox 3 led Sayeed 414,940,720 
. 1931-1940 125,017,183 T2GRIV2I0 15 ALS fae wood 2 1S a, B49 1,394,022.48 3404 145185 S37 peeepe le 
eB 1941-1950 205.,6463.013 591,443,800 380,589,500 A966 341,200 BO Glee» OO 45,054,081 1, 048,670, 182 
F 1951-1960 283,369,331 607,499,400 S7A, 8S), 300 4,597,154,900 35°7027300.00 4395225030 daa See Oe 
E 1961-1970 304,904,895 502,990,000 33652 a pula 4 6 355170 ,000 i pe ee Ny 8) se Sofi 267298 2 086; 2a0 teas 
E 1971 35 -aueyoe. 34,700,000 19,474 , 000 Beg Gb Oe 309,264.00 3705. 5020 292,261,594 
1972 a5) 152,081 == = 502,880,896 214, LOM, GO 2661 ,453 280,365,886 
Is 1973 34,000,000 ——— a= 486,582,000 30.4 OG 2 pp 44000 335,135,400 
2 1974 33,250,000 Se es AT5> 194 , O90 29:7 7-3 Ow D8 2 AOL TgDO0 466,878,560 
E 1975 28 , 0:80 ,000 ——— ae 4071 , 702,000 251, 065.00 Jae DOO 296 ,537,980 
1976 29) GeO OOO iG i 420,714,000 262 oO) 2y226,000 370 , 863,073 
, : 
' Totals 1,414,716,127! 23,319,193,709 $8,148,208,889 
: 4,749,818,077 15, 882,487.05 

1,963,598, 886 273,365,284 


Irncludes an estimated tonnage for the incomplete figures for 1865 to 1910 

*Only recorded tonnages listed. 

1973-1976: All figures are rough estimates, some lead and zinc may have been produced in 1976 
1865-1917: Butler, 1920 

All other years: U. S. Bur. Mines Mineral Yearbooks 
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it. The completion of the transcontinental railroad at Promontory, Utah, 

made the development of the district much easier, providing not only a way 

to obtain mining equipment, but in allowing a cheaper access to eastern markets. 
In 1873 a railroad line was completed into Bingham Canyon and mining was pursued 
with much vigor. Much of the ore mined in the early days was lead-silver; 
placer gold was produced. Early shipments of lead-silver ore came from the 
Jordan, Galena, Neptune, Yosemite, Kempton, and Winamuck mines (Hammond, 1961, 
Hn. 122} .) Production trom the large porphyry copper deposit did not start until 
1904 and its success became obvious in the large increase in production in the 
years that followed. To the present the Bingham pit has produced more copper 
than any other mine in the world along with important by-products, such as gold, 
molybdenum, sSiiver, rhenium, selenium, palladium, bismuth and tellurium. Not 
much lesa and zine has tome from the pit; buti mines round-about produced the 
commodities continuously through 1971.in abundance. The production of metals 


from the non-porphyry areas of the @istrict through 1972 are tabulated on table 


29 
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The geology of the district is characterized by Pennsylvanian sedimentary 
rocks dipping steeply to the north and intruded by two igneous stocks with 
accompanying dikes and sills surrounding their borders. There is a large 
amount of faulting, fissuring, and brecciation within the\distriect, (figure 100). 
Most Jead-zinc-silver ore is found within the limestone beds as replacements anda 
vein fillings along fissure systems (figure 101). Lead-zince mineralization 
follows a somewhat circular zone surrounding the Bingham pityand the “important 
copper mineralization. The inner limit is rarely closer than 1,000 feet (305m) 
to the copper zone and the outer Pee de! rarely more distant than 10,000 feet 
(3,050m). The mined lead-zinc-silver mined from this circular zone has averaged 


about 7 percent lead, 7 percent zinc, 7 ounces of silver, less than 1 percent 


copper, and 1/10 ounce gold to the ton and was all produced underground (James and 


neti dil My titris giants. po 


Se Fa ak cet wae UG Ce 


@ &) a) 


Table 29: Production of non-porphyry ores from the Bingham district, 1863-1971 (Lark-U. S.-Carr Fork). 


Copper 
Years Tons Lead/Pounds zZinc/Pounds Pounds Gold/Ozs. Silver/Ozs. Value 
1863-1964 43,947,000 4,180,279 ,000 170, 09 1, 000 816,498,000 2 dT OOO 1367325;,000 $777,138,000 
1965-1971 te70k,,000 405000 ,000 177,000 ,000 15,194,000 45,000 6,609,000 89,904,000 
OS va oe re eee ger ergree e  h Se. ee 
Totals 45,648,000 4,485,279 ,000 1 , 886, 001.000 831,692 ,000 2, 422:, 000 142, 7347000 $867,042,000 


Source: James, Ri ee elt 9 73, Dp. 49) 


Figure 100: 
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STRATIGRAPHIC COLUMN FOR THE OQUIRRH MOUNTAINS 
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Figure 10l: P 
METAL ZONING AND PRINCIPAL STRUCTURES OF BINGHAM PIT AREA 
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others. L961 fpr ste The last underground mine that operated in the Bingham 


> 
district was the U. S- and Lark mine, which produced 6,000 tons of ore per week @ 
before closing in November of 1971. The closing of the International smelter 

jn Tooele and the custom mill in Midvale caused the mine's shut-down. The early 


lead production in the district was from easily accessible, near surface ore. 
Large reserves remain in the area and the potential amount of ore is large, 
put the lack of a mill and smelter in the area, coupled with high mining costs, 
preclude present mining. 
Bingham Pit 

The Bingham copper pit is located on the east side of the Oquirrh Mountains, 
the dumps are readily visible from Salt Lake Valley. The pit is the largest 
man-made excavation in the world, encompassing more than 1,800 acres (732 hectares), 
and is mined “primarily itor GopPer: The approximate center OE theipie.is in 
NENENW 35-3S-5W; the elevation at the bottom is 5,240 feet (1,597m) and the ¢ ) 
elevation at the top is 7,780 feet (2,371m). Thé pit is the.largest copper 
mine in the world: and has been in production since 1904. The Kennecott Copper 
Corporation operation does not produce lead-zine due to a4 contractual agreement 
with Uv. Endustries Giving them the "sieht, to) mine: Ene lead and zine found 
in the pit. Therefore, most low-grade lead and zinc is not recovered and ends 
up in the smelter tailings; the agreement expires in 1992. When rich pockets 
are uncovered in the prt operation, U.- V.- Industries are called in to do the 
mining. Lead-zinc mineralization is occasionally uncovered in the Jordan 
Limestone as replacements and fissure filliness Ore is extracted by means of 
front-end loaders, dumped into tractor-trailers and hauled to the Park City area 
to be concentrated in U. ee es ti, ae (figure 1O2)> The, ore minerals are galena 


and sphalerite in a gangue of calcite. An estimated ore potential of 60 to 


100 thousand tons may remain in the pit area. 
United States and Lark Mine 


The United States and Lark mine workings cover two areas located to the 
‘al 22a ae Wak Bhi Gs : : 


a aphids ‘i ry, Hy 
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east and southeast of the Bingham copper pit. The Lark section is located | 
east of the pit and west of the town of Lark and the U..S., section is south= ¢ 
southwest of the Lark section. Access to U. S. and Lark workings is through 

the Bingham tunnel, started in 1949 and finished in 1953. The Bingham tunnel 

replaced the Mascotte tunnel, now caved, to accomodate higher production. 

The Bingham tunnel is in good condition and still open, the portal is located 

north of the town of Lark in NESWSW 29-3S-2W at an elevation of 5,520 feet 
(1,682m)....-Historically U..-S- workings were vewched through the Niagara tunnel, 

now destroyed and/or caved within the Bingham copper pit. The U. S. and Lark 

mine has been worked since the turn of the Century. The property was: originally 

owned by Montana-Bingham Consolidated Mining Company and the Bingham Mines 

Company. In recent years it was operated by U. S. Smelting and Refining Company, 
now Known es U. V. Industries. The mine was shut down in November, 1971 ;--the 
lower workings are now flooded and considerable effort will be necessary to 
bring the mine back into operation. The workings are extensive; in 1953 the @ 
length reportedly totaled 140 miles (225km). Many of the workings were allowed 


to cave and open. workings at the time the mine was shut down totaled 50 miles 


(80km). The workings consist of levels run at 200-foot (61m) intervals; the 
Lowest at.2,500 feet, 300° feet (9im) below “the, next Towese. Flooding.is believed 
to extend to the 1000-foot level. In early days mining was done by several 


means, including cut and fill, open stope, square-set, and shrinkage, resulting 
in a large number of ‘open raises, winzes, drifts and. crosscuts. Most of the Letter 
ore was, extracted by cut and fill {figure 102). 
Mining in the U.S. and Lark mine was in the Pennsylvanian Oquirrh Formation. 
The Oquirrh consists of interbedded limestones and quartzites. The Oquirrh 
exhibits varying degrees of metamorphism with lead-zinc mineralization in most 
of the important limestone units Some? intnus ive! Zock Shasfalsa! been encountered, yy 
consisting of stocks, dikes, and sills, cutting through much of the sedimentary ; 


series (Rubright and Hunt, 1968, p. 890). The geologic structure is complex and 
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characterized by folding and series of normal, bedding, and thrust faults. 

The Late Cretaceous to Early Tertiary folding was significant in the formation t 
of the bedding-plane faults and subsequent ore deposition. Bedding plane 

faults are usually very pronounced and have offsets to 1,500 feet (457m). 

Fault gouge and brecciation are usually associated with these faults. The 

Midas is the only thrust fault exposed in thei U.-S.-and. Lark mine>!  Tt-is an 

part post-folding, since it cuts through the overturned Copperton anticline 

and places Pennsylvanian Oquirrh Formation over Permian units. The Midas has 

a northwest strike and a 20 degree dip to the southwest. It is exposed under- 

ground in the Lark section and was significant in lead-zinc ore deposition. 

Ore deposits are of three types: replacement limestone deposits, concordant 

bedding fissure deposits, and crosscutting fissure deposits. Rubright (1968) 

reports that the quantity of ore produced from concordant deposits in the Lark 

section greatly exceeds that produced from crosscutting fissures and replace- @ 
ment bodies; whereas in the remainder of the bp pert the opposite is true. 

Nevertheless, well over a million tons of lead-zinc ore were produced from just 

two Concerdant ore bodies. in the Uy S. section. Most of theconcordant ore 

body deposition was within the Commercial, Lark, and Jordan limestones along 

bedding eae figure 104). 

Replacement ore bodies occur in limestone although some replacement of 
quartzite has been reported. The ore bodies are quite large, some extending 
several thousands of feet. They are pipe-like or tabular in shape and are 
usually found in the Commercial and Jordan Limestones (figure 105). Cross- 
cutting fissures within most of the oot of lead-zinc mineralization were very 


favorable to.ore deposition. However, in the U. S. section the fissures had 


- 
vv 


very few significant ore deposits, possibly the result of lower porosity 

5, 
(Rubright, 1968, p. 902). In the Lark section ore associated with fissures was q 
important and formed pipe-like deposits. The most noteworthy fissure was the 


Lark vein, probably a main conduit for ore solutions. The Lark vein length 
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Figure 105: 


VERTICAL NORTH-SOUTH SECTION OF THE U.S. MINE — 
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section of the U. S. mine (from Rubright and Hart, 1968). 
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may have a vertical length of more than 3,000 feet (914m). The ore minerals of 
the mine incite galena, cerussite, sphalerite, smithsonite, azurite, bornite, 
malachite, chalcocite, arsencpyrite, native copper, chalcopyrite, native gold 
and silver, massicot, tetrahedrite, and cinnabar. Gangue minerals include 
pyrite, gypsum, calcite, barite, quartz, opal, saponite, chlorite, talc, mica, 
wollastonite, diopside, rhodochrosite, stibnite, sericite, and biotite. The 

U. §. and Lark mine is reported to have a reserve of between 500,000 to 600,000 
tons of lead-zinc-silver ore in place with a grade of 10 percent lead, 8 percent 
zinc, and 4 ounces of silver to the ton (James, 1973, P- A275 
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Big and Little Cottonwood Districts 
NS a a eer | a 
Big and Little Cottonwood mining districts are located in the Wasatch 
Mountains in adjacent canyons bearing the same names. A mountain ridge ai viLaes 


the two districts which are located about 20 miles southeast of Sale Lane C1 ty. 


Originally they were part of the Wasatch district, in 1864 the name was changed 


to Mountain Lake district and included the area from Parleys Creek south to 
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Utah Lake and from the Jordan Valley east to the summit of the mountains. In 
1870 the Mountain Lake mining district was subdivided into three districts: 
Big Cottonwood, Little Cottonwood, and American Fork. The original discovery 
of mineralization was made in 1865 by Silas Brain, who located a claim on the 
north side of Little Cottonwood Canyon near Alta (Calkins and Butler, 1943, P- 
In 1869 F. B. Woodman discovered the Emma ore body in Little Cottonwood Canyon 
and igh Hs a feverish search by prospectors for Similar deposits. Several 
important discoveries followed. Big and Little Cottonwood mining.districts 
have been important producers of lead and zinc along with silver, gold, copper 
and tungsten. Lead production amounts to almost 252 million pounds worth 15.7 
million dollars atthe time oF production. Zinc production amounts to almost 
24.5 million pounds with a value of 3 million dollars. These figures and 
those for copper, gold, and silver are given in table 30. 

The sedimentary rocks in the districts x~ange in age from Precambrian to 
Jurassic (figure 106). Igneous rocks consist of stocks, sills and dikes and 
are Tertiary in age. The sedimentary units have been folded, faulted by normal 


and reverse faults, shattered, brecciated, and intruded by 


gneous recks Trée-— 


Jaa 


sulting in the formation of skarns and other metamorphic phenomena (figure LOT}. 


Ore bodies are of the following fypes® “veins in insrusivesmecks,, deposits 
associated with fissures, bedded deposits, deposits associated with thrust 
faults, and composite bedded replacements and thrust-fault replacements. Some 
reserves remain in the old workings and exploration along known ore-producing 
trends and structures should prove worthwhile. 
Maxfield Mine 

The Maxfield mine portal is on the north side of Big Cottonwood Canyon 
at the mouth of Mill A Gulen. Tie portal of the lower drain tunnel (James) is 
in NWNESE 14-2S-2E at. an elevation of 6,965 feet (2,123m). The Maxfield and 
other mines located in the western part of the Big and litte Cottonwood 


districts are located on the map, figure 108. The mineralization was dis- 


Table 30: 
Gold, silver, copper, lead, and zinc produced tn Big and Little Cottonwood mining districts, 1867-/976@;, in terms of recovered metals 


{Complled by V. C. Helkes, rovised and brought to date hy C. N. Gerry, U. 8. Bureau of Mines, Addltlous since 1027 from U. 8, Bureau of Mines, Mineral Resources and 
Mineral Yearbook, chapters by C. N. Gerry, Paul Lull, and ‘T. FL. Miler} 
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Table 30 continued: 


Year Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1941 IESE Sys 262,000 S75, O00 64,000 197.00 2 130 $52,024 
1942 ile Om/ ey 108, 700 $0,900 44,000 106.00 Rusia ishees! 36,062 
1943 794 oy Goo 12.62, 000 9,900 46.00 Fh TOS 34), 193 
1944 3.29 50,800 A385 010 10, 400 21.100 8,408 Ne Tepes oes 
1945 856 qa {O00 ier 69,400 29.00 14,760 27 jpUe 
1946 838 98,400 A500 45,000 78.00 P2130 30), 605 
1947 Su 23040 F800 67,000 30.00 MEP FSYANS) 65,911 
1948 2,489 746,700 482,100 66,600 33200 20,158 Da2 Lae 
1949 4,796 1,284,000 851,800 56,000 98.00 Speen 354,841 
1941-1950 ipoe 3-770 500 24 ee AO) 486, 300 694.00 182,054 Si p08, 145 
Os Se a Fe nL RE oO a Dirt anti te Ar MO OS ae ees noaraoney fae Sh ani TI ik 
195-1 O31 oe ee ee OTe 246,100 11,000 We) 8 5,941 $246,100 
1952 387 89,606 2 Oe 4,700 15.00 6,107 24,301 
1953 ‘ 40 100 ——— 3, 900 ds00 97 Ll PASS 
1954 . 487 29,800 23,000 13 200 22...00 5,656 16,281 
1355 49,108 1,419,500 6,370,000 2.34% 000 21.00 14,505 203 7,458 
1956 48 04 940,100 7, LAT, 200 23,900 9.00 6,879 1,143,460 
495 71959 no production 

1960 2 2,045,400 va 25692, 908 125,900 81.00 Se ayes) S60, 07 
1951-1960 ? 4,641,606 Ly One, LOO 205,500 158.00 95,744 $3008 ,O72 
ES a een ae St ines A ee eee LSA: PORK SaaS Eee ee oe 
1961 ie 2,568,500 Zi, OU 364,500 97.00 162,430 $804,199 
1962 i 683,200 536 ,500 FAG OG 20.00 31,498 Lea 137 
2963 ? S477 400 Bre BOG 64,600 26.00 30,024 1577528 
1964 i 459, 300 2b , 900 68,100 27.000 Se poo 149 ,923 
1965 ii 352,000 146,400 294,800 48.00 44,951 229 ,070 
1966 ? 536,800 137,400 80 , 200 30.00 39,815 272,413 
1967 & 444,900 509>,2U0 1G; 200 6.00 ube has bt 453, 301 
1968-1970 no production 

1961-1970 fa See pe 4,696,300 953,800 254.00 3537 248 Si, sod ;osd 
SE Se Ce eee Sern een” Cea an a. Senne one 
197-1976 no production 
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Table 30 continued: 


GRAND TOTALS 


Years Tons Lead/Pounds Zinc/Pounds Cop er/Pounds Gold/Ozs. 
1967-1976 830,023! 251 ee 24,487,428 187050 ,B99 30620. 17 


lRecorded tonnages plus estimates for 1960=1067; 


Estimated lead value: S15,.6008, 526 
Estimated zinc value: 3,062,158 


Source of information for 1960-1967: Stowe (TOTS. p. » S054) 


’ 


Silver/Ozs. 


17,476,243 


Value 


$40,146,775 


236 


Figure 106: 


STRATIGRAPHIC COLUMN OF THE WASATCH MOUNTAINS 


a.-CENTRAL WASATCH MOUNTAINS NEAR SALT LAKE CITY (West) 
b.-WESTERN UINTA MOUNTAINS - COALVILLE (East) 
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Figure 107: CENFRALIZED CEOLOCIC MAP OF COTTONTUOD-AMERICAN FORK AREA. Vie ' 


‘Source: Calkins and Butler, 1943, p. A. ae api ee : ‘ 
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covered in 1871 by the Maxfield brothers, who found a sulfide-bearing out- 
crop on the west side of Mill A Gulch. The Maxfield Mining Co. was incorporated 
in March, 1879 and the holding includes the oldes water right in the canyon 
(Huntley, 1880, p. 427). Mining proceeded with some regularity, but the grade 
and profits varied greatly. The Union Pacific Railroad reported the character 
of the mine in 1891 (p. 60): 
“The Maxfield is the leading mine of the district. About the middle 

of 1888 the ore was cut Off by a fault. 2.2 ba tOOk two years Co find 

ba AS ».. they Have eecen out 1;100.-tons. of +$70 ore. ' The ore shoot is 

about 100 feet. long and’ 2.5 to 3 feet wide and beside this there are a 

large number of small ore Dipes...« “There is abouts 1,200 feet. of 

stoping on the big ore shoot... ...present stope is about 1,050 feet 

below the surface.” 

Production to the end of 1890 totaled 92000 tons and’ to 1906: had: a 
total value of $1,053,000 (Calkins and Butler, 1943, p- O23 “From Lg0o to 
the end of 1919,.-5,000 tons were shipped from the property and since then iz cele 
has been produced. The workings are Piiustrated in figure 109%, The stopes 
of the mine follow the bedding in the Gardison Limestone, with the larger 
deposits occurring ina bed of banded blue and white limestone near the base 
Of the formation. Remnants ot 
minerals, often with coarse translucent Crystalline quartz. Four favorable 
beds within the formation yielded ore. The ore plunged northwesterly and 
lies beneath the water table in the main drifts west of the mine. — The suiltide= 
oxide ores at the water table were accompanied by far less silicification and 
quartz. Avmumbex of thin dioritic dikes occur in the workings between MELE A 


Gulch and the main tunnel. Adjacent rocks have been converted to diopside, 


chlogepite, and wollastonite. Sulfide ore minerals include abuncant 


= 


epidote, 
pyrite and galena, and lesser tetrahedrite and sphalerite. Gangue minerals 
are calcite, quartz, sepiolite, and calc-silicates. 
Dolly Varden Mine 
The Dolly Varden mine is just over a quarter mile (0.4km) east of the 


Maxfield mine in SENWNW 13-2S-2E at an elevation of 7,085 feet (2,160m) above 
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sea level. Mineralization was discovered in 1871 and the mine worked until 
1885. The value of production through 1880 was about $25,000 and derived 
primarily from lead-silver ore (Huntley, 1885, p. 430); there has been little 
activity since. Mine workings consist of three adits and a shaft totaling 
1,500 feet (470m) in length; all are presently caved. In 1874 the workings 
consisted of an incline, down 200 feet (6lm) ,showing a large deposit of low- 
grade ore worked to a vertical depth of 150 feet. The vein carried 50 per- 
cent magnetic hematite, 5 to 1,C00 ounces silver, the ore highly prized as a 
flux at smelters. The deposit was ten feet Wide at. a .ceutn.ofulto feet. A 
new strike: Wasumeade saat a.ceptn of 270, feet with first assays showing $979 in 
silver and $12 in gold (Utah Mining Gaz., various issues, 1874). 

The mine workings are cut in the upper member of the Ophir Shale and in 
the lower part of the Maxfield Limestone. Ore was found along an irregular 
"pipe" with some replacement of limestone (Calkins and Butler, 1943, p-. 104). 
Ore minerals are galena, cerussite, and smithsonite in a gangue of calcite. 


The chance of finding additional mineralization and Oré néar this mine is 


Regulator Jonnson (Silver King Or Wasatch Gold) Mine 

Regulator Johnson mine is located south of Big Cottonwood Canyon near 
the head of Mineral Fork and almost at the divide between Biganay.LLecie 
Cottonwood Canyons. The portals of the upper adits are about 1 mile (1.6km) 
east-southeast of Lake Blanche in unsurveyed SESENW 36-2S-2E at an elevation 
of 10; 230Steet (37 Ppem)es Ay Jeep trail from Mineral Fork leads to most of tne 
workings. John S. Johnson located the Silver King claims in the early 1870s, 
ore’ from shallow workings was transported in sacks on muleback dewn a’ trail 
to Big Cottonwood Canyon. George E. Coxe, in a private report to the Wasatcn 
Gold Mines Co., reported that 43 sacks, having an assay value. to $1,100; 
were shipped from a stope on the Silver King No. 3 claim. Johnson, Big 


Cottonwood Silver King Co., and others operated the mine intermittently until 


APL 


1924 and it is claimed by Coxe tha 
to 1914, although this figure appe 


18603 ‘shorts .ons SFL are; Woee shipp 


t $280,000 worth of ore was shipped prior 
ars questionable. Between 1899 and 1901, 


ed to the old Germania smelter from the 
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in gold per ton, 28 to 139 ounces 
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1924 and it is claimed by Coxe that $280,000 worth of ore was shipped prior 
to 1914, although this figure appears questionable. Between 1899 and 1901, 
e short tons of ore were shipped to the old Germania smelter from the 
Silver King Extension claim and the metal content ranged from 0.3 to 1 ounce 
in gold per ton, 28 to 139 ounces in silver per ton, 1.5 to 13.5 percent lead, 
and 19 to 32 percent iron. H. D. Heist, in a private report to the Wasatch 
Gold Mines Co. in 1936, notes that the main upper level encountered the Silver 
King fissures at a depth of about 500 feet (152m) and an 80-foot (24m) winze 
below this level yielded three small shipments yielding smelter returns of 
“9g 40 per ton.  2t is claimed that $100,000 worth of ore was shipped from 
this adit and other near-surface workings. Minor production continued into 
the late 1920s. Wasatch Gold Mines Co. optioned the property and began ship- 
ments from the upper workings in August, 1937, and several were sent to the 
Garfield smelter from 1940 to 1941. A lower tunnel ("Wasatch” mine on U. S. 


Geol. Survey topographic maps) was driven southward at an elevation of 8,680 


WM fceot from Mineral Fork Valley. In 1941 it intersected a pyritic fissure 
jdentified as the Silver King at 3,174 feet (967m) from the portal. At this 
point. the fissure contained 6 inches tc 6 feee {1 5en ta 2.9m) of mineralization, 
not of ore grade. Ore mined Seem this ocala ty (27. 3-short tons), assayed 


@.33 ounces per ton gold, 43.8 ounces fer tun sidver, 6.7 percent lead and 
0.37 percent copper. Several hundred feet of arifting along the vein on this 
level, and subsequent minor additional work by the New Park Mining Company, 
failed to reveal commercial ore. The Mountain Mines COo., which succeeded 
Wasatch Gold in 1942, ceased operations in the late 1940s after Fo. small snips 
ments having a value of $50,000. Manor lease production was obtained as late 
as 91952 by G. .&.. Rich, “Maps oF the workings cei in James (in preparation, 
1977) and total workings exceed aS (i s2om)". 


o The host rocks are the Precambrian Mineral Fork Formation not far 


beneath the Cambrian Tintic Quartzite. The Silver King mineralized fissures 
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extend northeastward N. 42-47° E. in the workings across the head of Mineral 
Fork, and shows a mappable displacement in Mill B South Fork (Crittenden, 1965). 
The same structure was apparently prospected in the American Consolidated- 
Branborg (meadow) tunnel and South Price tunnel workings in Mill D South Fork. 
In Mineral Fork the fissure contains a narrow silicic dike in the hanging 
wall of the mineralized zone. The same dike was encountered on the Wasatch 
tunnel level, 1400 feet below (Marsell, R. E., Oct. 2h, oe Lepore: co 
Mountain Mines Co.). A narrow fissure encountered nearer to the portal of 
the Wasatch tunnel reportedly contained weak mineralization. Prospecting via 
a raise failed to discover commercial ore. Ore on the upper levels of the 
Silver King vein is partially oxidized and tended to be considerably higher 
in grade than mineralization cn the Wasatcn level. The best ore shoots reportedly 
occurred where the fissure was cut by north-trending "breaks" or cross faults 
of very small displacement. Several thousand tons of low grade gold and silver- 
bearing sulfide ore remains awaiting favorable economic conditions. 
Silver Mountain Mine 

The. Siiver.Mountain’ mine is located south of Big Cottonwood Canyon on 
the southeast slope tof Kessler Peak, between Mineral Fork and fait D South 
Fork. (The pertal is, in SESESW 24-25-2E ak an elevation of 9,000 feet (2,740m) .- 
The mine produced a small amount of ore and was worked intermittently between 
1880 and 1918. Discovery of mineralization was in the late 1870s and in 1881 
the workings consisted of a 138-foot incline, a tunnel, and a 40-foot winze 
(Western! Mims Gaze; 91 98l).:..The total output to 1884 was 17270 tons of ore 
and 170 tons shipped that year had a value of $36 a ton (Calkins and Butler, 
1943, p. 105). Shipments were again reported in 1886 and 13887; about 300 tcns 
valued at $40,000. Subsequent reports do not mention the mine, but reports for 
these years tend to be very incomplete. At present, workings total about. 2,000 


feet, and consist of an irregular incline, a tunnel, and stopes below the tunnel. 


The host rock in the mine is the Tintic Quartzite and mineralization consists 


aL -- 


of fissure fillings of lead-silver ore. Ore minerals at this mine include 
galena, sphalerite, and probably cerussite and smithsonite. “First Class" 
ore in 1881 reportedly assayed 65 percent lead and 80 ounces of gold per ton. 
Jarosite, quartz and calcite are gangue minerals. Additional ore potential 
for the mine is unknown. 
Howell (Baby McKee) Mine 

The Howell Group of claims lie south of Big Cottonwood Canyon on the 
east side of Mill’ D South Fork. The portal of the lower adit of the mine is 
approximately 2,600 feet (792m) southeast of Montreal Hill, adjacent to the 
Cardiff main adit in SWNWNW 31-2S-3E at an elevation of 9,200 feet (2,804m) . 
The ore discovery at the Baby McKee mine was reportedly made in the early 
1890s and the report of the Director of the Mint in 1892 indicates 70 tons 
of ore were produced that year. Development, financed by Capt. AS Hu Mayne 
and Judge W.. J. Herrick of Chicago, was through an inciined shaft equipped 
with a steam hoist. In 1907 the Park City Mining and Power Company installed 


a water powered compressor and drove an upper adit beneath the old shaft 


(Salt Lake Min. Rev., several issues) and excosed galena and carbonate ores 
135 feet (41m) below the old shaft. A 2,500-To0e (620m) lower adit was dug 

es, 
+o follow the fissure at greater Gepths (Calkins and Butler, 1943, pl. 34). 


In the 1930s, work was begun in Howell ground from the face of the American 
Metals branch of the Tar Baby tunnel at still greater depth, but small raises 
and extensive tunneling in this area found only a few tons of ore (James, sae! 
preparation, 1977). During all of these prospecting operations intermittent 
production was achieved by the company and its lessees from raises and winzes 
in the upper tunnel. Workings consist of nearly 1 mile (1.6km) of adits, plus 
minor inclines; all are presently caved (figure 110). Most of these workings 
are on the Baby McKee fissure, though prospecting was attempted on the Alta 


overthrust. Other mineralized fissures were prospected on the lower tunnel 


level. 
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The main and upper tunnels are largely in Tintic Quartzite, and follow 
a zone of sericitization, pyritization, and crystalline quartz associated with 
the fissures. In outcrop, the Baby McKee fissure is 15 to 80 cm in width, and 
contains quartz and some pyrite. The main (lower) tunnel passed through the 
Tintic Quartzite and into the underlying tillite and conglomerate of the 
Mutual Formation (Calkins and Butler, 1943, p. 109),-which now comprise much 
Gr the dump of this edin. The) northernmost part of the property, prospected 
from the American Metals level, lies partially east of the West Superior fault, 
and hence in Paleozoic carbonate rocks. Production from the mine has not been 
large; it apparently came from steeply dipping shoots in the narrow fissure 
zone. Minerals noted on the dump include coarse galena, pyrite, sphalerite, 
chalcopyrite, and secondary carbonates and oxides of lead and copper. The 
ore potential in areas thus far explored appears to be small. 

Cardiff Mine 


The Carditf mine 16 Vocated on the south side of Mill D South Fork west 


of Reed and Benson Ridge. Tie main (600 level) portal is, located in SWSE&SW 
30-25=3E at an etevanien or.9 O80 fset (7; 768m):, near the creek bottom. 
Mineralization was ppnespected near the head of Mill D South Fork prior to i900 
by the South Fork Consolidated and Jones Mining Companies.', Thomas B. Jones, 


a persistent prospector, began work in the 1880s; in 1902 control of the 
property fell to Fred W. Price, a native of Cardiff, Wales, who organized 

the Mountain Chief Mining Company. A shaft was sunk on a persistent mineralized 
fissure near its junction with the important East Superior fault zone, in 

a small cirque at the southeast end of Mill D South Fork. In January, 1906, 

an avalanche smashed the shafthouse and buried the mine horses, leaving four 
miners to struggle to safety down to the main canyon. The Cardiff Mining and 
Milling Company was formed to finance a deeper adit, the No. 3 or 300 level, 
from a safer location. The tunnel, begun in the summer of 1907, encountered 


a 15-inch (60cm) wide zone of high grade copper-silver ore at about 1,500 feet 
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(427m) from the portal, in quartzite. Exploration showed that this zone, 
known as the Cardiff fissure, stxikessN~ 50-60% 2. and dips about 70 degrees 
north. Small-scale production was begun, reaching 150 tons per month in 1911. 
A lower adit (600 level) was driven toward the same zone. The existence of 
thrust faulting was beginning to be recognized in the area; Hintze (1913, Pp. 138) 
wrote: 

“The understanding of this relationship is clearly of the utmost 
importance to the mining people of South Fork, who have never suspected 

the presence of limestone series pelow the quartzites..." 

In the Fall,of 1914, at 2,400. feet (732m) from the portal, the 600 level 
adit entered a large ore body in crushed limestone at the intersection of the 
Cardiff fissure and the Alta overthrust fault. A raise above the 600 level 
followed high grade silver-lead ore, which proved to be the largest yet 


discovered in the’ district, averaging 10 feex (Spe hick It followed 


om 
n 
uv 


the plunging intersection of the thrust and the fissure for more than 300 feet 


(90m) in horizontai plan. Vertical and inclined shafts belcw the tunnel level 
Geveloped about 200,000 tons of ore averaging $30 per ton (Calkins and Put ker, 
1943). bir 13.0).7., THe: timing Boom resulting from the discovery led to the driving 
of many deep developmental adits in tne region, ana m ch exploration of;tie 
Alta overthrust zone. The Cardiff mine produced as much. as 250 tons per day 
during the summer seasons in the 1917-1924 era. The mine operated year round, 


obtaining supplies and mail in winter either via the connecting Solumbus-Rexall 
tunnel from Alta, or occasionally by parachute; The Beefsteak Raise was driven 
From the main tunnel to the two company boarding houses on the flat above the 
portal to provide winter access to the workings. Production from the Cardiff 
between 1910 and 1926 amounted to 108,443 dry short tons averaging 17.73 ounces 
Silver, 8.26 percent zine, 26.74 percens lead, 0. B23 percent copper, and 9.52 
percent iron. ‘The net smelter return on this ore was $3,560,115.52. 

Stoping was conducted to the 1500 level along the intersection of the 


Cardiff fissure and the overthrust in various carbonate lithologies. Below 


G 
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the 1500 level the ore reportedly was offset or terminated against faulting 
(J. H. Beeson, personal communication, 1966). Other ore bodies were later 
found on the thrust contact at its intersection with other fissures; one of 
these bodies, the No. l vein, 800 feet (244m) south of the main incline, was 

5 feet thick and 9 feet wide (155 x 2.7m), and was continuous for a horizontal 
distance of over 200 feet (61m) along the strike of the fissure: "Léessees 
achieved only a small amount of production after the 1920s from workings off 
the 600 level. The deeper levels were dewatered in 1936-37 and about 20,000 
tons of lead and lead-zinc ore were snipped... in the early 1950s, a drift from 
the Wasatch Drain tunnel (portaled on the Snow Bird claim, now Snowbird resort 
in Little Cottonwood Canyon) was extended beneath the Cardiff workings. This 
required nearly a mitemoredritting, most Of at along O1 mear the overthrust 
sone. Initially, -anemer- mineralized fissure in quartzite was followed in the 
area near the old Cardiff stores, and the work failed to find the downward 
continuation of the ore body. work ceased for several years. Diamond drilling 


from the tunnel level resumed in 1960 and the down-dip portion of the Cardiff 


ore body was encountered in October, 280 feet (85m) down-dip from the old 1400 
level. The best assay from one face of ore ran 37.8 ounces Ssrtiver ver con, 
26.6 percent lead, 5.02 percent copper, and 35.6 percent zinc. One 66. 58 7- ton 


shipment the -following summer yielded a net return of $84.45 per ton and 

assayed 0.014 ounce gold per ton, 40-1 ounces Silver per ton, 43 percent 

copper, 21.3 percent Vead, 6,1 percent zinc and 0.95 percent arsenre.  “Tnhe-Sre 
body weeec ee a thickness of 9 feet (2.7m) ana 2 width of 12 to 14 feet (326-4 . 3m) 
at a depth of 27 feet (8m) below the @rain tunnel (Eng. & Min. Tournal, Sep. ,; 
1961). The fissure was variable in width below the drain tunnel, anc was conLi nec 
toawant zante Very little bedded replacement ore was observed. The ore bottomed 
against a post-mineral ae A total production, valued between $500,000 and 


$600,000, was achieved from the Cardiff workings on and below the Wasatch Drain 


tunnel level. 
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In 1966 exploration was being conducted adjacent to fissures a few 

hundred feet (30-80m) north-northeast of the Cardiff, apparently in Kennebec 
( 

ground. A working face had cut a narrow fissure containing lead, zinc, and . 
copper mineralization. Fifty feet (15m) to the southwest a 25-foot (7.5m) raise 
and a short drift yielded small tonnages of ore. The mining lease was terminated 
during a smelter strike late in 1967 and no work has been conducted in the mine 
sinve: 

Surface rocks on the productive portion of the Cardiff ground, east of 
the East Superior fault, are Tintic Quartzite and Cphir Shale. To the west, 
in the upthrown block between the Superior faults, the limestones of the lower 
plate of the thrust are exposed. The 600 level exposes Deseret Limestone, which 
yielded most of the production, and older formations beneath the thrust. 
Calkins ana Butler (1943, plate 35) provide more detail regarding ore control. 
Ore from above the lower tunnel apparently occurred as lenses partially replacing 
beds in quartzite, and as fillincs in the adjacent Cardiff fissure. the ore (( 
deposit was thus an Ties replacement body in limestone, sandwiched between 
the less productive Tintic Quartzite and fissure zones. Major sulfide minerals 
in the ore were galena, sphalerite, and tetrahedrite in varying proportions. 
The oxidized ore from the main workings consisted of cerussite and ‘Lance 
plus plumbojarosite and residual galena. ‘The potential for further oxe in the 
mine is not known. J. J. Beeson (personal communication from the last operator 
of the mine, 1968), believes there is untested potential in the overthrust zone 
on the Wasatch Drain tunnel level. rad) (1969, peen-G) Teports.: 

"Oxidized zinc ore is abundant in the upper levels of the Cardiff 
mine, especially in the western part near the edges of the deposit. This 
is mostly smithsonite that contains manganese, iron, and. copper, an such 


quantities that it has been difficult to fume economically using present 
(1952) methods." 


Oxide ore production ceased in 1951, when smelters refused to purchase such 


ores (U. S. Bur. Mines Mineral Yearbook, 1951). A small tonnage of Subliice 7 ( 


zinc ore is believed to have been left unmined in the lower levels of the mine. 


Bol 


Carbonate Mine 

The Carbonate mine is approximately 2,500 feet (762m) east-southeast of 
the Silver Mountain mine between Mineral Fork and Mill D South Fork. It is 
located in unsurveyed SWSESE 24-2S5-2E with the main portal at and elevation 
of 9,960 feet (3,030m); the workings lie just south of Carbonate peak, south 
of Kessler Peak. Production of lead-silver ore from the mine was considerable 
in early years, ore shipped during 1878 had a grade of 55 to 65 percent lead 
and 50 to 60 ounces of silver to the ton. Later shipments were of lower grades 
of lead and silver, but zinc was an important constituent (Calkins and Butler, 
1943, p. 105). Access to the workings is by several adits and shallow shafts. 
The two main levels, the upper Carbonate tunnel level and the lower Homeward 
Bound tunnel level, are approximately 1i0 feet (34m) aparrintesgure, 111) . "Severat 
raises connect the two levels; total length of workings is bE feet 
(549m). The workings are now inaccessible. The earliest discovery was on the 
Provo claim, located in November, 1870, reportedly on a 24-foot (7m) vein. BY 
T8y2... 200 tens oivoxtarzea. ore had been extracted from a 120-foot (37m) incline 
(Muxphy, 1872) by a New York company. A few years later lessees, hand-picking 
the Provo dump, discovered the main ore body. Major production was achieved in 
Le77-78, and much fs Ge ore was shipped to the Carbonate Company's charcoal 
fired smelter near Hilliard, Wyoming. The ore yielded 1,445 ounces Gorsgqoltd, 
333,661 ounces of silver and 4,288,933 pounds of Yead@s According to the Engineeriz 
and Mining Journal of January 11, 1879, p- 30-31, the main Carbonate stope! of che 
mine was 60. feet ~ 20 feet x 26 feet high (18 x 6 x Sm) and had yielded 4,208 
tons of ore that had an average value of $61 per ton and assayed 55-65 percent 
lead and 50-60 ounces of silver per ton. Stopes on the Sailor Jack fissures, bel ne 
worked from the Baker tunnel, had yielded an additional $100,000. The Cave store, 
connected by drift with the Carbonate stope, measured 30 feet x 10 feet x 9 feet 


high (9 x 3 x 3m) and yielded 400 tons. The discovery glory hole, on the west 


side of the ridge, 250 feet (76m) below the crest, revealed an ore body 28 feet 
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(8m) wide. Huntley (1880, p. 430) noted that the largest body was lenticular 

in shape, and had dimensions of 200 x 100 x 50 feet (61 x 30 x 15m). It was 
timbered with 365 square sets. The mine was worked intermittently and for small 
tonnages from 1884 to 1910. Production between 1913 and 1916 totaled 658 tons, 
most of it averaging 23.6 percent recoverable zinc. 

Transportation to-and from the mine was at first via two trails, one from 
Argenta extending up the north and northwestern slope of Kessler Peak, and the 
other from Mill D South Fork. Shipments were sent down these trails on cowhices, 
often on a coating of ice. About 1911, a “jig-back" aerial tramway was erected 


using two counterbalancing buckets and utilizing a continuous cable passing over 


a wooden drum. In 1914-1916 the last ore, consisting of a small tonnage, was 
mined from the Carbonate Group. The Carbonate mine is localized in a block of 


spotted, mottled Lower Cambrian limestone (Reed and Benson Member of the Ophir 
Shale) \adjacemioto the, TinticoOuartzite on the, south, east, and west. A branch 
of the Alta overthrust crops out south of the deposit. Minerals noted at the 


mine, include gatena, Guprite, azurite, malachite, aurichalcite, smithsonite, 


cerussite, and brown Jamonite rich in zine. Iron Oxides aré abundant, but quartz 
was apparently not common in the ore. A possible small resource of gallium is 
indicated (James, in preparation, 1977). A grab samp}e from boulders of goethite 


and oxidized lead and zinc minerals from the dumps of the Little Giant and 
Carbonate adits, on the west side of Carbonate Peak, contained 0.019 to 0.020 
percent gallium and less than 0.001 percent germanium. A sample of oxide copper- 
zinc-lead ore from the Homeward Bound dump contained only 0.0067 percent gallium 
and no germanium. 
Reed and Benscen (Kennebec) Mine 

The old Reed and Benson mine is high on the west side of Mill D South 
Fork (Cangzii Fork), just, north of Flacstaff Mountain. <t was later included 
in the Kennebec Consolidated group of claims, and was explored through deeper 


adits, including the Kennebec, Cardiff, and Wasatch Drain tunnels. Most 


ee ee a 
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of the production apparently came from an adit and shafts in NWSENE 31-2S-3E, 
high on Reed and Benson Ridge, at an elevation of about 10,070 feet (3,070m) ~ 
Mineralization was discovered in August, 1870, and by the summer of 1873 the 
mine was producing 10 tons per day (Utah Mining Gazette, various issues). Ore 
was lowered to the wagon road in Mill D South Fork via a 45 degree rail tram- 
way, utilizing two cars connected by a cable passing over a huge drum at the 
mine portal. The 1582-foot tramway was described as probably being the costliest 
and most perfect ever built in the U. S. A series of four irregular inclines 
followed the ore downward, and a depth of 600 feet had been reached by 1874. 
The ore was described as being very ferruginous, containing about 25 percent 
lead and over 50 ounces silver per ton (Raymond, 1874). By 1880 the mine was 
opened 1100 feet (335m) dow the 35 degree dip by a series of irregular inclines 
following the ore chimney. Near the surface the ore extended 100 feet (30m) 
in a horizontal direction, but its dimensions decreased with depth (Huntley, 
1884). The difficulties associated with hoisting ore up four inclines with (\ 
windlasses, and then up a final shaft with an underground (horse-powered) whim 
hoist, soon led to plans fox a deeper adie. In 1875 a long tunnel was begun 
at an elevation.of about 9,170 feet ({2,/95m) to pass beneath the old workings. 
It was driven more than 3,000 feet southeasterly but failed to find a downward 
continuation for the ore. An intermediate level, the Craig tunnel, was driven 
just beneath the old incline and it, too, failed to find ore. Thousands of 
feet of workings were driven along the Alta overthrust from the 800 level of 
the Cardiff mine in 1919-1923, in Kennebec ground (Calkins and Butler, 1943, 
p. 109). Still deeper exploration from the Wasatch Drain tunnel-Cardiff drift 
led to the mining of small quantities of high-grade lead-zinc-silver sulfide 
ore (figure: il2y)- as 

Several smaller oxidized base metal deposits were explored on or adjacent 


(\) 


to the Kennebec property. - The Ophir, a parallel claim to the southwest, was 


operated steadily from 1870 to 1880. The adjacent Sampson claim, high on 
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the ridge, was developed by a shaft following a zone a iron oxides and had 

about 500 feet of workings and one chimney of low-grade ore. The St. Louis 
Tunnel, 700 feet (213m) long in 1880, was intended to develop ore at depth. 

The Sunny Side claim, on the east side of Reed and Benson Ridge, was developed 

by an incline 108 feet deep connecting to a level and a drift. Two galena- 
bearing veins were exposed in 1873 which reportedly assayed 40 ounces silver 

per ton and 55 percent lead. Similar ore were being developed at the Independence 
and Pacific claims nearby. A total value of $300,000 to $500,000 for ore 
produced is cited in various go mining publications in the early days, but 

in recent years only minor production has been achieved. 

Cambrian Tintic Quartzite, Ophir Shale, and Maxfield Limestone and 
overlying Mississippian carbonate rocks crop out on’ the property. ,Some of.the 
lower carbonate units have been repeated by strands of the Alta overthrust 
known as the Reed and Benson thrusts. The ore deposits high .on the ridge 
occurred in spotted, mottled beds of the Maxfield Limestone where northeasterly- 
trending fissures intersect them. These favorable beds were known locally 
as the Reed and Benson limes. Ore eee seen at the mine, included 


abundant goethite, cerussite, and hemimorphite in the upper workings; galen 


fu 


and sphalerite are reported from the deeper workings. The potential for finding 
additional ore is unknown. 
Woodlawn (Kentucky-Utah) Mine 

The Woodlawn mine is in Honeycomb Fork northeast of the Honeycomb Cliffs. 
The portal of the main Garner adie is in NENENE 32-2S-3E at an elevation, of 
9,270 feet (2,825m) above sea level. The location oOf!thrs mine and others in 
the eastern part of the Big and Little Cottonwood mining districts is shown on 
figure 113... The Woodlawn mine was later=consolidated with hearby properties 
to form the Kentucky-Utah Company; these additional properties are also discussed. 
At the time of consolidation, in 1928, the total production was -reportediy 


valued at $30,000. The first discovery of ore was made prior to 1900 and 
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significant preducticn was achieved about 1904; the 


Kentucky-Utahn (Cottcnweod Coa Leese) act 


mine was 


et, etevation $3,160 <éet 
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1920s. Later development was througn the ceed 


The earliest workings cf the Woodlawn mine are the Mananansetc and New 
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similar to the Claytcn Peak stock, is exposed about 3,000 feet (914m) to the 
southeast, and may be nearer to the prospect area beneath alluvial cover. 
Several dikes are oresent uncerground. 

The Xentucky-Utah (Big Cottonwood Ccalition) adit passed beneath this 
area. A winze was sunk 25 feet (&m) on a small bismuth-bearing body of hich- 
grade lead ore 4,800 feet (i, 163m) ffm tie vortal and a =aise (was) used .to 


stope the ore. Neither yielded a large or 


( 


body. About 5,600 feet. (177072) 
from the portal {about 1,000 feet south of¢the surface workings) a northeast 
Striking fissure was cut containing silvet-lead ore a few inches to four 


fest in width. The fissure was followed to the northeast, but only minor 


gre procuction was achieved. 

To tie west the Queen Sess claim contatns a northeasterly trending fissure 
that accears to be associated with a dike. Pevelooment is by ap smalleaces anc 
shaft cut in the Humbug Formatieon. A small production of lead-silver ore 


was reported, 1907-1909. =xtensive presvecting Nas tested a variety ct 


Giscovery and subseavent ore production is considered small. 


wast of the Honeycomb Cliffs and northeast of Davenport Hidl. The collar o£ 


the Prince of Wales shaft is in NWSWNE 33-2S-32 at an elevation of 9,875 feet 


J 


3,01Cm). The Antelope and Prince of Wales group of mines were among tne early 
precuce=S in the cistricts ~iter mineralization was discovered in 1870. The 


Prince of Wales inclined shaft was dug $00 feet (274m) deep and followed the 


| 


Prinese fissure down. The nearby Highland Chief shaft connected With che 
Prince workings (figure 115). In 1875 the Prince produced 2,000 tons of ore 
asgaving 135 ovnces in silver and/3S sercent. lead (Raymond, LS7S)s 9A Geciline 


in prices, caving ground, and water at Geptt led to the elosing Of. crezacions 


by the 1880s. Lessees intermittently worked the properties Mic hoe eee 
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Annie tunnel,from Honeycomb Fork, was driven underneath the old workings in 
1916. Raising and sinking on the fissure followed, yielding high grade 
argentiferous galena, but problems relating to water and avalanches ended the 
work. Several different projects were undertaken to dewater the mines via 
drainage tunnels and additional ore was mined in succeeding years through the 
Quad drift and the Alta tunnel. pproximately $120,000 worth of ore was 
shipped from the Alta tunnel part of the property. Lease operations during 
the 1930s yielded a gross value of $66,747 through 1935 and very little 
production was realized thereafter. Dump ore was shipped from the Prince of 
wales shaft in the late 1930s and no work has been Gone on the property since 
that time. 

AR number of limestone and dolomite bearing units are encountered within 
the workings, including the Ophir Shale, Fitchville Formation, Gardison Lime- 
stone, Deseret Limestone, and Maxfield Limestone. The underlying Tintic 
Quartzite is reached by a short crosscut to the southwest of the face of the 
Alta tunnel. The beds have a general northwestward strike and dip. ' Several 
lamprophyre dikes cut through the sedimentary beds, and in the Christmas 
stope had some effect on ore deposition. Two thrust faults are noted within 
the mine, the Grizzly and an unnamed fault, whicn superpose the Deseret and 
Gardison Limestones. The result is a very thick sequence of Mississippian 
limestones within the workings. Ore deposits occur largely in fissure veins 
having a high silver content. Ore typically occurs in chimney-like deposits, 
generally of high dip, but with a variable trend. Ore minerals include galena, 
cerussite, sphalerite, smithsonite, wad, malachite, and chalcopyrite, typically 
in a gangue of calcite and lesser quartz. There are no known reserves in the 
mines. Jn 
Richmond and Teresa Mine 


The two once-productive claims are located 1,000 feet south-southwest of 


the Prince of Wales portal and just east of Davenport Hill. The mine portal is 


in SESENW 33-2S-3E at an elevation of 9,900 feet (3,018m). The mine was 
worked in the early days of the districts. Murphy (1872) reported 45 feet 
(14m) of workings on the Teresa Claim, exposing carbonate and galena. The 
Richmond claim shipped 8 to 10 tons of ore per day, averaging $115 per ton in 
silver and lead, from a shaft and tunnel. The tunnel,at 190 feet, encountered 
a vein 52 inches wide and soon the mine was yielding 30 tons per day. The 
Congress tunnel was projected to develop the ground at depth. The mine is 
reported to have produced ore valued at $150,000 to the end of 1880 (Butier 
and others, 1920, p. 257) and the last reported production was in 1887. 

Access to the workings is by an adit, which was probably no longer than 250 
feet (76m) in length. Two small inclined shafts follow mineralization Gcwnward. 
The total length of workings is estimated at 1,400 feet (427m) (duntley, 1885, 
p. 429). 

The workings are in the Cambrian Maxfield Limestone and ore is found 
primarily in tabular and pipe-like deposits in fissure veins and as replace- 
ments of limestone. The ore mined was highly oxidized and rich xt (Saesl VE Te. 
There are no known reserves in the mine. 

Great Westem (Mountain Lake) Group 


This group includes about 98 patented claims near the head of Bi 


uW) 


Cottonwood Canyon, the surface rights of which have been sold to the National 
Forest. The Big Cottonwood mine is located approximately 1,500 feet (450m) 
south of Dog Lake, and 2,000 feet (610m) southeast of Lake Martha, and the 
portal is in unsurveyed SENWSW 2-3S-3E at an approximate elevation o£,.9 ,620 
feet (2,930m). The Mountain Lake mine portals and a shallow shaft lie. ta, the 
southeast. Information on the workings is minimal. An estimate of the 

total length would be about 6,000 feet (1,830m).- Mineralized calc-silicate 


v . 
rocks were recognized in this vicinity as early as the 1870s. Interest in 


the copper showings developed about 1900 and in 1903 the Mountain Lake-Great 


Western property was developed by a tunnel that crosscut strong copper 


KF ees 


mineralization. 700. feet, fram,.the, pertal. By 1907 the Steampoat tunnel, 


driven from tne Snake Creek side of the divide, was 3,500 feet ({1,067m) long. 


rh 


The tunnel cuts 1,000 feet (300m) of Clayton Peak “Grort tem and (27 000 eee 
(610m) of granodiorite, and minor mineralization (Calkins and Butler, 1943, 
Dp. oS) ., ueBy 31909 the Mountain Lake portion of the property had snipped 
several carloads of “carbonate" ore which had been followed downward for 
200 feet (9lm) on an incline. None of these workings are now accessible. 
The adjacent Big Cottonwood mine workings, then under separate ownership, 
prospected similar rocks. 

The ore deposits are localized at and near the contact of carponate 
rocks (Gardison, Deseret and Humbug Formaticns) with the Alta and Clayton 
Peak stocks. Copver, lead, and minor gold and tungsten values have been 
of interest in the past. The massive bodies of magnetite containing these 
metals may be of interest as iron ores. Their geometry, in prospects and at 
the surface, is very irregular; thick continuous bodies appear to be uncommon. 
Ore minerals incluéé bornite, chalcocite, pyrite, jchalccoyri te, malachite, 
minor galena and scheelite. A wide variety of unusual 
lucwigite » magnesiolucwigi tepr forsterite; and ari tele mica, navel been 
identizied on the property. The ore potential for this area is unknown and 
for lead and zinc should be minimal. 


Silver King Mines Group 


This. group- covers a large area of patented claims on Scott Hill including 


the Iowa Copper tunnel, Copover Apex or Scott mine, che Scottishochie£. (Insley) 
mine, Elgin mine, and the American tunnel. The portal of the Iowa Copper 
tunnel is dn NWSWNW 25-25-2b/at an elevation of “9,000 sfeet (2, 143m) above sea 


level. The mine is reached by a steep jeep trail on the east side of Mill F 


East Fork. Ore was found cropping out in the early 1870s as prospectors worked 


eastward from discoveries on the divide, north of Alta. by September, 1873, 


the Elgin mine had 1,140 feet (347m) of workings, but little ore was shipped 
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prior to 1895. The property consists of many old claim groups, some, like the 
Barry-Coxe mine, lie on the Park, Gity side. of-the Be ae ae The 
properties were consolidated in 1927 by stockholders of the Silver King Coalition 
mine in Park City, who sought a possible extension of the rich bedded deposits 
of that district. The Iowa Copper tunnel, begun in 1908, was extended north- 
ward into Scott Hill. Small bodies of both lead and copper ore were developed 
and the mine produced 671 tons in 1917. Some production is said to have come 
from a drift from an underground inclined shaft. The Scottish Chief (Insley) 
property was developed by an irregular incline following a locally mineralized 
zone down-dip in the vicinity of several small leucocratic dikes. From 1595 

to 1900 several hundred tons of ore averaging 30 percent lead, 25, ounces silver, 
andiesG. Losgold -to. the..ton,-were shipped and in 1902, BO ekons. Of, Oey {sony a 
crosscut from the incline reportedly assayed 26 percent lead, 18 ounces silver, 
$2.69 gold to the ton, and 3.5 percent copper. The Colerado Boy adit was driven 
from the northwest slope of Scott Hill intending to connect with the bottom of 


theeicotiscshrChiexr,incline.. Total workings in 1909 wer 1600 feet (488m) of 


Suclines and 2,400. feet (427m) of drifting, work ceased about 1910. The Amezican 
tunnel was. driven 500 feet (152m) and cut several beds showing copper. in the 
early 1930s the Icng Spiro (King Consolidatied) tunnel was extended from Park 


City beneath the down-dip extension of the prospects on Silver King ground. 
BR 102-foot (3lm) raise and minor crosscuts failed to find commercial ore. Baa 
ground and ventilation Gifficulties prevented a complete evaluation, of this,.ared. 
The Copper Apex (Scott, Crystal-Elgin) part of the group is developed by adits 
and inclines on an east-trending fissure system. Minor production of lead-zinc 
ore associated with calc-silicate minerals was made in the early 1950s. Total 
workings of the group exceeds J] mile (1.6km). 

Rock formations exposed on the property include the Triassic Thaynes Formation 
and Woodside Shale, the Permian Park City Formation and the Permo-Pennsylvanian 


Weber Quartzite, which all strike northwest and dip northeasterly toward the 


316 
Park City district. Deeper sedimentary units are masked by moraine and 
alluvium. On the south, the porphyritic pnase of the Alta stock and,small (q 
bodies of the Clayton Pear Granodiorite are exposed. Adhanbti co -ko Sines 

, 

grained cikes, presumably relatea to these bodies, are exposed in mine workings 
and surface cuts at several places on the property. Ore minerals and small 
bodies of calc-silicates occur near these dixes in several localities. Ore 
minerals noted on old dumps include galena, sinaer em chalcopyrite, and various 
oxides and carbonates of cerper and lead. Boutwell- +912) noted minor massicot 
and possible pyromorphite and native silver in the Scottish Chief workings. 
Ore production has come from fissures, many of them trending northeasterly. 
Calkins and Butler (1943, D- 113) noted bedded replacement ore adjacent to «a 
Fissure mined in a northerly crosscut in the Iowa Copper tunnel. The rock 


units present on the properties are similar or identical to those wnicn have 


been highly productive in the Silver King Coalition mine “and other -Larce 


producers of the Park. City district. The generally high copper content, the ( )) 
local, presence of calc-silicate minerals, and the proxinity to lerect¢neete 

bodies are not identical <o geologic conditions in much of the Park City 

aistrict.» The sotentiel tor finding additional ore on this property remain 


The Eclipse mine is east-northeast of Flagstaf= Mountain near the head 
of Days Fork. 2i. 35 approximately 2,500 feet east-southeast of the Reed and 
Benson mine in NWSENE 32-2S-3E at an elevation of 9,630 feet (2,935m}. 
Apparently ore was discovered about 1880 and in 1881 the main shait was being 
sunk jn, Days)/Fork., These ore bodies were an extension of the Flagstaffi-=mma 


zone in Little Cottonwood Canyon, neld under separate ownership, and work 


e 
« 


was first conducted through the Flagstaff shaft. Production and operation 


}) 
apparently ceased when tne hoisting works burned, prior to or about 1893. € 


The total amount or value of ore produced is unknown. 


Bit 


The workings are developed by means of a vertical shaft, now caved, with 
at least four levels extending southeasterly. Total length of the workings is 
probably less than 3,000 feet (914m) including connections to the Flagstaff 
inclined shaft. Ore deposits were found in the Gardison and Fitchville Formations, 
as replacements of favorable beds. Some fissure deposits are also present. Ore 
minerals noted on the eet include galena, cerussite, smithsonite, goethite, 
and minor copper carbonates. The potential for additicnal ore is unknown. 

Flagstaff Mine 

The Flagstaff mine is located on the north side of Little Cottonwood 
Canyon and the shaft collar is in NWSESW 32-2S-3E at an elevation of 9 7 O 
feet (2,9l7m). Flagstaff mineralization was discovered in 1869 and mining 
began shortly thereafter. Guntley (1880) states that the mine produced about 
100,000 tons of ore of which 30,000 tons had Lead E Sea grade of $10 gold, 
60 ounces silver,’ 40 percent lead, and was worth $80 per ton at the time of 


production. The remaining 70,00C tons had a value of $4 gold, 30 ounces silver, 


and 20 percent lead valued at $30 per-ton at the time of production. Workings 
of the Flagstafft mine consist cf the Flagstafi tunnel, a 900-foot (274m) 
internal inclined shaft from whicn several levels were turned, the Lom Moore 


tunnel and the Burnswood tunnel. 

The ore deposits of the Flagstaff were formed as replacements of limestone 
along fissures. Prospecting was confined to a narrow zone parallel to the 
bedding in the Mississippian Madison Limestone (Gardison-Fitchville) . Minerals 
reported in the mine are galena, cerussite, plumbojarosite, wulfenite, barite, 
pyrite, and Jimoni te, Several thousand tons of lead and zinc»oxide’ ores probdabplvy 
remain nore mines (bs Peawames;, Lo77, oral communication). 

Emma Mine 
The Emma mine, owned by Alta United Mines Company, has changed hands 


several times in its history. The mine is located on the north side of 


Little Cottonwood Canyon and the portal of the Bay City tunnel is in SWNENE 


3/8 | | 
5-3S-3W at an elevation Of 8,775 eet (2,674m). The =mna claim was locatec 
im December, 1868, by Fs. B- Weocmem anc “the Fama a © body was discovered in (( 
a shaft sunk on an iron-stainec, altered limestone the following year. In 1870 
the Walker brothers purchased an interest in the mine and by the end otithe 
year 5,293 tons of ore had been shipped returning a net value of Si2sS a tom. 
Early in 1871 a half interest in the mine was sold to T. W. Park and H. H. 
Baxter for $375,000 and an additional 1/16 interest was optioned to the two 
men for approximately $100,000. Between April 25 and September 1, 1871, tie 
owners extracted an additional 5,638 tons from which a net profit or 153,268 
British pounds was realized, forcing production to the utmost. - This ore was 


sold in Great Britain and the profits enabled promoters to float a sale of tne 


a 


mine to a British company. On June 44), VA72/ Clarence sting, geologist for tne 
tT. SS. Geological Survey, indicated that not over 260 tons of ore remained in 

reserve and that the ore bhedy terminated at the Montezuma fault im oket tes TC 
the secretary of the British company. The event created an international scandal € 


because ‘an American foreign minister had participated in the. sales “Between 


1873 ane 1879 much lcw-gradce ore was mined and concentzated by jigs and ii 2s 


connection was made with the lowest workings of the mine and a shaft was sunk 
more than 300 feet (91m) below the jevelwiof. the. aay City tunnel. Three sever 
were cut from the xshattyat lig, 208, and 283 feet (26, 63, and &6m) and an 
attempt was made to sink the shaft deever, however, large amounts of water were 
encountered along with financial difficulties. The mine was closed and the 
workings were allowed to flood. Little work was done on the property fox ithe 
next thirty years, with the exception of an occasional lessee who gouged our 

moti Fe a: 


small quantities of cre from the upper workings. A new consolication of the 


property was made and in August,+1916, drilling was started to look for tne 


‘faulted part of the Emma cre boay. Drilling was done from the Bay city tunnel 


and on the fourth hole the ore extension was intersected at a depth of 208 feet 


Blq 


(63m) showing a thickness of about 30 feet (9m). Three additional holes were 
9 put down proving at least a 150-foot (46m) extension of ore on the other Side 
of the Montezuma fault (figure 116). Through August of 1918 a total production 
of 10,362.55 tons of ore was realized from which the net smelter returns were 
$273,742.05, or an average of $26.41 per ton. The ore body was mined until 
1919, when it was GCA LE by a second fault. J. J. Beeson (191945 De. l7) 
estimated the total output of the mine to the end of 1918 had a value of 
$3,825,000. The mine workings consist of the original shaft, Emma Hill tunnel, 
and the Bay City tunnel. Total workings have a length of about 3,500 feet (1,969m). 
Several companies tried to work parts of the 91 acres which lie between 
the Emma and Flagstaff mines and many are listed as producers of rich ore 
(Raymond, 1869-1875). The Joab Lawrence property was organized in 1879 and 
a steady outflow of ore was maintained for several years. 


Sedimentary units in the mine include the Ophir Formation, Fitcnville 


> Limestone and Gardison Limestone. These formations are cut by several nor 
south faults and a thrust fault.. Ore occurred in the Migsissippian i tchyviize 
and Gardison Limestones. Minerals in the mine are argentite, anglesite, 
cerussite, calamine, galena, massicot, sphalerite, smithsonite, LAO erage ce 
azurite,-cnrysocolla, cervantite, malachite, stephenite, stolzite, tetranedricte, 
tungstenite, limonite, pyrite, pyrolusite, siderite, quartz and brecciated 
limestone. The discovery of tungstenite is unique in that 1t is the only 
known occurrence. Tungstenite was found in the faulted segment below the Bay 
City tunnel. There are no known reserves inthe ne 
Alta Consolidated Mine 


The Alta Consolidated mine is located in the bottom of Grizziy Gulch 


and the portal of the Silver King adit is in NWSESW 33-2S-3E at’ an elevation 


e 
+ 


of 9,370: ‘feet (2;,856m)<.. "The property.is owned by Alta United Mines Company 
2 and covers about 128 acres between the Emma and Michigan-Utah mines. The 


mineralization was found in the 1870s and first production was 969 tons in 
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Adapted from Calkins and Butler, 1943, pb. 
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1877; 232 tons were shipped in 1878. From 1911-1919, 4,500 tons were shipped 
averaging $0.12 gold, 30.21 ounces silver, 10.9 percent lead and 2.22 percent 
copper (Calkins and Butler, 1943, p. 130). Mine workings consist. of the Silver 
King adit and the lower Copper Prince adit, sometimes known as the Brooklyn. 
The Copper Prince adit is 95 feet (29m) lower in elevation. The earliest mine 
production came from old workings above the Silver King adit, but most came 

out through the Silver King adit. All of the adit portals were caved when the 
property was visited in the summer GESLOFO% 

The ore bodies are along N. 40-60° E. trending fissures of whi ch the 
Brooklyn or Brain fissure is the most prominent. Ore bodies are cf two types: 
{Ll} contact and (2) replaceménts adjacent to intrusive dikes. The wontact 
Geposits consist of magnetite, contact silicates, pyrite and chalcopyrite. The 
replacement deposits are in favorable limestone beds in the Ophir, Fitchville, 
and beséret Formations. Minerals ‘inthe ore bodies are galena, cerussite, 


plumbojarosite, wulfenite, chalcopyrite, argentite, magnetite, limonite, 


5) 
aoe 
Gi 
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hematite, wollasto , txemolite, diopside, and pyrite. The sedimentary units 


tock. mwirehi hives, tol tne 


UW) 


have been cut by dikes and metamorphosed by the Alta 


south. The Cambrian section is repeated along the top ef the ridge, along ne 
Grizzly thrust bringing Carboniferdus rocks on‘’the west in contact with Cambrian 
units on the east. There are no known mineable reserves but some of the 


magnetite-copper mineralization that is present in the mine may prove to be 
economic in the future. 
Michigan-Utah Mine 

The Michigan-Utah property consists of at least 48 patented claims that 
lie at the head of Grizzly Gulch and extend into Honeycomb and Solitude Frorks 
of Big Cottonwood Creek. The property lies in the middle of section 33 and 
axtande TMEO se chicn a4 Glee oo. fp ta Se ke AE gt othe property is above 9,400 
feet (2,865m) above sea level. The Michigan-Utah mine is a consolidation of 


mines including the Black Bess, City Rocks, Utah Mines Coalition, Lavinia, 
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Grizzly, Darlington, Regulator, and Continental Alta.. The early histories of 
the separate mines are incomplete. From 1901 to 1919 the Black Bess, City € 
Rocks (figure 117), Continental-Alta, and Michigan-Utah had a recorded production 
of 50,681 tons of ore averaging $0.52 gold, 16.5 ounces épiver, 9.12 percent 
lead and 1.2 percent copper (Calkins and Butler, 1943p.) 131). The mine 
consists of several adits and associated workings with a combined length 

totaling 65,000 feet. (19, 812m). The lowest adit, the Solitude tunnel, is in 

the Big Cottonwood drainage at an elevation of 8,102 feet (2,774m) above sea 
level. The lowest workings in the Little Cottonwood drainage is the Grizzly 
tunnel at 9,470 feet (2,886m). Most of.the.portals.are caved (1976). 

Sedimentary rocks on the property range in age from the Cambrian Tintic 
Quartzite through the Mississippian Deseret Limestone. These rocks have been 
brecciated by the Grizzly thrust and metamorphosed by the Alta gtock. » They 
are cut repeatedly by northeast-trending dikes. Ore occurs in contact deposits 
and in replacement fissures. Alteration has occurred along the contact with € 
the stock and the mineral products are magnetite, calc-silicates, and sulfides; 
the latter are altered to oxides.and carbonates... The contact aise contains 
a low percentage of copper and a batile gold, the material is too low grade to 
be economic. Production has mainly come from replacement fissure Ores The 


deposits are located along northeast-trending fissures dipping steeply to the 


north. The ore originally consisted of lead-zine-silver sulfides that were 
later oxidized to oxide, carbonate, and molybdate minerals. Minerals found in 


the ore are galena, cerussite, anglesite, smithsonite, hemimorphite, jamesonite, 
argentite, plumbojarosite, wulfenite, chalcopyrite, Liucwigqite, malachite, azurite, 
wad, rhodochrosite, calcite, wollastonite, tremolite, and diopside. There are 
no known reserves on the property but the low-grade contact copper mineralization 
might be considered economic at a future date. 
Columbus-Consolidated Mine = 


The Columbus Consolidated or Columbus mine is opened by the Columbus tunnel 
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which is located just below the level of Utah Highway 210 in SWNESW 5-3S-3E 
The mine first produced ore in the 


at an elevation of 8,590 feet (2,615m). 
In 1902 a gravity mill was built to treat the lower grade ore; the first con- 


1890s from the Yankee Blade workings and the Howland (Columbus-Rexall) tunnel. 
centrates were shipped in 1904 and milling continued until 1914 when the structure 
Later work was conducted from the Wasatch Drain tunnel. 


was destroyed by fire. 
tons of concentrates averaging $0.85 gold, 23.83 ounces silver, 4.46 percent 
Direct smelting ore shipped during this time 
6.64 percent 

this 


From 1902 through 1913, 54,000 tons of milling ore were mined yielding 13,644 
Most of 


32.88 ounces silver, 
LO. 


11294 percent lead. 
L843, DP. 


copper, 
amounted to 
ore was mined from the Brain fissure and the remainder from the Garfield fissure. 


32,792 tons averaging $1.40 gold, 
copper and 4.49 percent lead 
Mine workings consist of the Howland, Columbus, and Wasatch Drain tunnels. 


(Calkins and Butler 


nem 


The Wasatch Drain tunnel was driven undemeath the old workings to dewater t 
Rocks in the mine range 


and connects .to the 400 level of the Columbus mine. 
im age. from) Precambrian Mineral |'Fork Tillite to the Mississippian Deseret 
} £ 


P 
Limestone. The structure is complex and prominent features include tke Alta 
thrust’ zone; Snow ‘fault, Howland Paw Me ana) thew Brain wand Garfield ESS ohgiersy 
ore Were galena7z) ‘cerussi te, andlesiteé, ‘sphalem.te, smithsonite, 
azurite, pyrite, limonite, hematite, 
he mine. 


ne ee 
enargite~bornite,, malachite, 
in 


There are no known reserves 


tetrahedrite, 
South Hecla Mine 


and quartz. 
The portal of the Dwyer tunnel, that gives access to the South Hecla 


workings is immediately south of the Alta Ski Lodge on the south side of Little 
ie portalbas in ‘SWSENE,\ 5-3S-3E at an elevation of 8,548 


South Hecla mine workings consist of several smaller mines 


feet (2,605m). The 
anGda@chesss. 


Ivanhoe, 


Cottonwood Canyon. 
owned by the Alta United Mines Co.; South Columbus, Alta-Hecla, Alta-Quincy, 
The discovery of small areas of 
mineralized rock led to the finding of the deeper, more valuable ore bodies. 
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Production between 1909 and 1911, from the above Properties, amounted to 44,302 
dry tons, averaging $0.56 gold, 17.46 ounces silver. 1.35 peace copper, and 
6.34 percent lead. The principal mine workings consist of two main adits, the 
Dwyer and Quincy, which are 3,500 and 6,000 feet (1,067 and 1,829m) long re- 
spectively. The Quincy portal is at 9,658 feet (2,639m) above sea level. Mine 
development consists of 10,400 feet (3,170m) of tunnels, 17,215 feet (5,247m) 
of drifts and crosscuts, 3,200 feet (955m) of raises and 1,084 feet (330m) Of 
shafts. 

Sedimentary rocks found in the mine range in age from Precambrian to Missis- 
Sippian and are complexly faulted, highly altered by contact metamorphism, and 
are cut by numerous igneous dikes. Contact deposits are found alcng the edge 
of the Alta stock. More important replacement ore bodies are along northeast- 
trending fissures and replacement has taken place laterally along favorable 
horizons in the sediments. Minerals found in the mine include aikenite, bismite, 
native bismuth, bismuthinite, boraite, chalcopyrite, enargite, galena, ludwigite, 


plumbojarosite, scheelite, smithsonite, sphalerite, tetrahedrite, wollastonite, 


garnet, and magnetite. Calkins and Butler (1943, Pp. P25 P repore ‘that const derable 
low-grade oxide ore: was left in the mine and only lead-silver ore of smelting 
grade was shipped. Perhaps an estimated 10,000 to 50,000 tons of ore averaging 


» GUNCESAsilver;:3 percent ledd, 2 percent zine, 0.2 percent copper and a trace 
of gold remain in the mine. The chance of finding more high grade ore on the 
property is good. 
Columbus-Rexall sa ie 
The Columbus-Rexall mine was formed by consolidating workings of the 
Columbus Extension and the Rexall Silver and Copper Mining Companies. The 


property consists cf 15 patented claims Straddling the divide between Big and 


° 
x 


Little Cottonwood Canyons, the workings are opened by the Columbus-Rexall 
(Howland) adit which cuts the ore bocy 5,000 feet (1,524m) from the portal, 


1,350 feet (391m) below the surface. The Howland portal is adjacent to Utah 
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Highway 210 in NESWNW 5-35-35 at an elevation of /8,;550.féetr (2;606mi). ; The 


¢ ) 


previous companies expended much work with negative results prior to consolidation. 
Later, in 1917, an ore body was discovered and through 1919 mined ore averaged 
$5.73. gold,, 9-21, ounces silver, 7.18 percent copper with a minor amount of lead. 
8,799 tons were produced. After 1919, the mine was worked intermittently by 
lessees, but the amount of ore produced by them is unknown. Mine workings con- 
sist of a 5,400-foot (1,646m) adit and associated workings totaling 14,000 feet 
(4,267m). Underground workings connect with the Cardiff mine and the Wasatch 

Drain tunnel. 

Sedimentary rocks in the mine consist of Cambrian Tintie Quartzite thrust 
over the Mississippian Deseret Limestone. The main ore body is below the thrust 
and occurs as a replacement in the Mississippian Gardison Limestone. Ore was 
also found in the limestone member of the Ophir Shale. Minerals found in the ore 
are tetrahedrite, enargite, bornite, galena, chalcopyrite, malachite, azurite, 
cerussite, anglesite, sphalerite, smithsonite, siderite, pyrite, quartz, limonite, 
and hematite. A small amount of ore may remain in the mine. 

Albion Mine 

The Albion mine is located near the top of Albion Basin and: can be reached 
by a jeep trail from the,Albion campground in the bottom of the basin. The 
shaft collar is in NESENE 8-3S-3E at an elevation of 10,075 fee t (en Ow lene 
The Albion mine is part of a group of patented claims covering 580 acres owned 
by the Albion Mining Company. The property is a consolidation of the Albion- 
Mining Co., Alta-Germania Mines and the Mineral and Flat Mining Co. The Albion 
claim was located on July 19, 1870 and in 1872 workings on the property consisted 
of an inclined shaft 200 feet (61m) deept with 800 feet (244m) of driftingsoss 
million dollars worth of ore may have- been produced from these workings, but is 
not recorded. Reported shipments show 300 tons of ore were produced prior to 
1874 assaying 52 to 56.5, ounces silver»and 28 ¢0 34, percent lead. In 1874 about 


70 tons were produced averaging 65 ounces silver and 50 percent lead. In 1886 
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200 tons were shipped and an unspecified amount was produced in 1887. Between 
1905 and 1918 nearly 700 tons of lead-silver carbonate ore was shipped averaging 
$2.76 gold, 41.53 ounces silver, 23.84 percent lead, and about 0.3 percent 
copper (Calkins and Butler, 1943, p. 129). Later work on the property was 
through the Albion and Alta-Quincy tunnels. At present the water supply for 
the town of Alta is derived from the Alta-Quincy tunnel. 

Ore bodies are in the limestone member of the Ophir Shale and occur as re- 
placements adjacent to northeast-trending fissures. The area is complexly 
faulted and the Ophir section is repeated several times. Ore bodies occurred 
as small pockets high enough in grade to mine. Minerals found in the ore are 
argentite, bournonite, galena, cerussite, chalcopyrite, sphalerite, smithsonite, 
barite, and pyrite. There are no known mineable reserves in the mine, but the 
possibility of low-grade ore remaining is Likely. 
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SANPETE COUNTY 
Sanpete County, in the middle of the state, has been a very minor producer ¢ 
of lead and zinc and presently there are no active mines. These metals were 
produced together with a little silver and copper. Through 1976 it is estimated 
that less than 16,000 pounds of lead and 29,000 pounds of zinc were produced. 
The value at the time of production amounts to $),927 for lead- and. $4,175 for 
zinc. At today's prices (January, 1977) the same amount of lead would be worth 
$4,247 andthe zine $10,656. One mining district, the Santobar, is found in” the 
county and it has one mine. Sanpete County has little potential for the production 
of significant amounts of lead and zinc in the future. ‘The county and its 
district are located on figure 118 and eran county production is listed on 
table \3). 
Santobar District 


The Santobar district is lcecated 5 miles (8km) northwest of Ephraim in 


the foothills of the San Pitch Mountains on the west side of Sanpete Valley ¢ 
(figure 119). No information is available concerming the early events of the 
district. The principal working is the Santobar mine, which is credited with 


21 short tons of .lead-zinc-silver ore in 1967, having a value Or S206 Be eke 
ton (Pratttand Caltaghan,-1970% py aa)2 The value is presumed to be in error. 

he rocks of the district include the Upper Cretaceous~Lower Tertiary 
North Horn Formation, Tertiary Flagstaff Limestone and the Tertiary Colton Formation 
(fLigureniZoyv. > -Thevdistrict is on the easter limb of the Gunnison Plateau syncline. 
A number of east-west trending faults are found in the district. Mineralization 
is related to the faulting. Ascending ore-bearing solutions deposited the lead- 
zinc-silver minerals in the fault gouge and were enriched by oxidation. There has 
been limited exploration in the distrigt and there are no known reserves. Future 


exploration may uncover small amounts of additional ore in the area. 


Santobar Mine 


The Santobar mine is located about 5 miles (8km) northwest of Ephraim in 
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1. Santobar district 


Figure 118: Location map for Sanpete County 
and the Santobar mining district 
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Table 31: Production of metals from Sanpete County, 19 lil) 76 


Years Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver Ozs. Value 
1917 16 5,814 aa een aren --- $500 
1916-1927 no production 
1928 13 VAS Jo) oleae 226 sen 35 Ve 
1929-1961 no production 
1962 21 / 1,400 Pe i100 = cal as 29 402 
1963-1964 no production 
1965 402 6,100 13,100 aetae sales al 44 a, 651 
1966 13s 2 pe2QO 8, 600 me a 16 1,64) 
1967* ZL? ? ? ? es a ? 4,200? 
1968-1976 no production _ ash 

Totals 608? Sy ee O Ser 28,800+ Zou! = Sia 24+ S10, 4557 

(587) (S G, 265) 


Sources: 1917 and 1928, U. S. Bur. Mines Mineral Yearbooks 
1962, 1965, and 1966, Stowe, LOTS; Bs” Be 54s vi 
+1967, Pratt. and Callaghan, 1970, p. 35. vl 


a} 


*The Pratt and Callaghan report of production from the Santobar mine in 1967 is not verified in the U. S. Bur. 
Mines Mineral Yearbook nor in Stowe, 1975. The 21 tons may have been produced in 1962, with the value set 
at $20 per ton rather than $200 as reported. 
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LOCATION MAP FOR THE SANTOBAR MINE 
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Adapted from U.S.G.S. Wales, Utah 73" quadrangle 
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NWSESE 28-16S-25-atan elevation of 6, 330- feet (1,929m).,,;;The mine is 1/2 mile 
(0.8km) north of the mouth of Rock Canyon on the west side of Sanpete Valley. 
The only reported production for the mine came in 1967. The other Sanpete County 
ore recorded by the U. S. Bureau of Mines Mineral Yearbooks are presumed to have 
been mined here and from nearby prospects. The property is owned by Mssrs. Jensen 
and Jones of Ephraim, who eet aie assessment work. 

Mine workings consist of two adits and several prospect D2 to. LieypacLts 
are 40 and 100 feet (12 and 30m) in length. The 40-foot adit is flooded, but the 
100-foot adit is dry and accessible. These adits and the ore are aligned along a 
N. 15° E. trending fault zone that dips 70 degrees to the southeast and olaces the 
North Horn Formation adjacent to the Flagstaff Limestone. Minerals observed were 
galena, cerussite, pyrite, Linens topecealcuEpeand quartz There are no known 


resexves ine tie mine. 


References: 


Pratt, A. RR. and &. Catlaghan, 1970, Land and mineral resources SE Sanpete Coa. , 
Utah: UtanJGeal¥eandeMineral Survey Bull. 85, p. 19, 20, and 53. 


tatistics throughs197 3: tah Geol. 
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SEVIER COUNTY 

There are two mining districts in Sevier County which have produced 
lead and zinc ore and both are of minor importance. Neither shows promise 
for the discovery of large ore bodies. In 1976 there were no active mines. 
The lead and zinc mines produced minor amounts of copper and silver as well, 
perhaps 200 pounds of the former and 50 to 60 ounces of the latter. Zinc 
production was more important and through 1976 more than 108,000 pounds of 
zinc and less than 17,000 pounds of lead were mined valued at $8,598. Other 
mines in the county have produced precious metals, but have not yielded 
jéad and*zine,’ Table 32 Tists the annual production of lead and zinc for. 
the county. Both mining districts, Redmond and Salina Creek, are located in 
the northern part of the county, which is found just south of the state's 


center (figures i2ly. 


Redmond District ¢ | 
The Redmond district is in northern Sevier County, im the western foer- 


nitis' of the Cedar Moulttains (figure 122).) Theyvmining aistrict xs hocated 


The Redmond Silver (Salina Zinc) mine is the most significant mine in ‘the 
digtrict. Early history is sketchy and the earliest reported production was 
achieved in the World Warn. era’ (Heyl, 1963,7p-) Seo). Sporadic production 
followed and ended in 1950. Since 1928, the district has been credited with 
the production of 206 short tons of oxidized zinc and? zinc-lead ore? 

The district lies on a northeast-trending anticline and faults bring the 


Tertiary Green River Formation against the Jurassic Arapien Shale (figures 123 


and 124). Oxide zinc-lead mineralization occurs as a replacement in the 


e 
2 


brecciated Green River limestones and in the Arapien Shale along a northeast— 
trending fault. The ore occurs as lenses and pockets along the fault. Mining € 


has removed the higher grade ore leaving only small amounts of low-grade material. 


Sat 


4. 


Value 


$8,598 


estimate. 


Table 32: Production of lead and zinc from Sevier County, 1906-1976 
Year Lead/Pounds Zinc/Pounds 
1206 18 ae 
1907-1912 no production 
291 2 7,093 pve 
1912341925 no production 
I9LE 96 
LOA 77-1922 no production 
L323 683 25 (652 
1930 76020 50,402 
1931-1940 no production 
1941 400 10,000 
1942-1943 no production 
1944 100 3,000 
1945-1946 no production 
1947 ee 4,400 
1948-1949 no production 
1950 200 4,300 
NS Be Ns RS oh ia no production _ it 
L356) 100 2,700 
1957-1967 no production 
1968 600 8,000 
1969 a eh A —~“production negligible 
19 70=1976 no production 
Totals UG Le) 108,454 
Sowussce S. Bur. Mines Mineral Yearbooks except 1968 
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SEVIER COUNTY 


1. Redmond District 


2. Salina Creek Disirict 


Figure 121: Location map of Sevier County and its lead-zine mining 
districts. 
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Figure. 123: 
GEOLOGIC MAP OF THE REDMOND DISTRICT 
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Figure’ 124% 
STRATIGRAPHIC COLUMN FOR THE REDMOND DISTRICT 
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ReGmond Silver (Salina Zinc) Mine 

The Redmond Silver mine is located about 3 miles Ce eis east-northeast ay 
of the townof Redmond anc*is inthe foothiills of the Cedar Mountains 252 
elevation of 5,505 feet (1,678m) above sea level. The.shaft collar is in 
SWNENW 4-21S-l=. The mine is situated alcng a fault which strikes N. 40° E. 
and dips 75 degrees to the northwest. Heyl (1963, p. B86) describes the ore 
bodies as lenticular veins of hydrozincite, some smithsonite, calcite anda 
iittle .cerussite and limonite. This ore occurs “in tne -faultezone tyatve laces 
Jurassic Arapien Shale against the Tertiary Green River Formation. North- 
striking cross-faults displace the main fault and pockets of oxidized zinc 
minerals occur at the junctions (figure 125). 

Workings of the mine consist of a vertical shaft, 100 to 200 feet (30-61m) 


deep, from which several levels have been driven. The mineralized zone along 


the fault nas been prospected for, 900. feet’ (274m) by dozer cuts. ° Initiar “ 

( 
production from the mine was axround World War I and Heyl) reports: that Zo 72a .) 
30 percent zine was mined between 1529 and 1930. Sahte 1928 the mine nas 
produced 206 Short ‘tons ‘of -oxice zinc and 2zinc-lead ore containing aie re 


recoverable copper and silver. . Some Lower grade ore remains in the mine and 


explorariom: along ~nieltaule down Gip ves well’ as-eaiong stn 
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Hardy, C. T., 1952, Eastern Sevier Valley, Sevier and Sanpete Counties, Utan: 
Utah Geol... and: Minexal" Survey Buliv42) poo) sus and, ol. 


Heyl, A. Vig A903, Oxids zedizine dencsite (of the iimited States Sopewe, Uttar: 
Ue Se 'Geol. Survey ani ie  Li35-By io. eeo—cae 


° Salina Creek District 


me Salina Creek mining district »is/ in’ Salina Canyon’ about mies awe) 


east of the town of Salina (figure 126). Exploration in the district has been 


limited to two mines and the area surrounding them, only one has produced any 
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SALINA CREEK DISTRICT 
1. Lead Hill mine 


Figure 126: Topographic map of the Salina Creek mining district. 


Adapted From: USGS Salina 7%’ Quadrangle 
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ore. Loughlin (in Butler, 1920, p. 558) reports that lead ore and concentrates 
were produced from the district between 1908 and 1912 and the U. S. Bureau of 
Mines Mineral Yearbooks report 17 tons were mined in 1944. Mineralization occurs 
in Jurassic sedimentary rocks, notably in the Arapien Shale (figures 127 and 128). 
Mineralization occurs in a sandstone lens and resembles the uranium deposits of 
the Colorado Plateaus and consists of disseminated galena and sphalerite 
surrounding sand grains. The district has produced a little lead and zinc in 
the past and the possibility of discovering a large ore body is considered 
small. 
Lead Hill Mine 

The Lead Hill mine is on the north side of Salina Canyon about 4 miles 
6.4 km) east of Salina. The portal is 600 feet (183m) north of the underpass 
on Interstate Highway 70, under which the Soldier Canyon road passes, in NWSWSW 
33-21S-1IE at an elevation of 5,500 -feet (1;676m). Other prospects lie in the 
gulch to the west and on the west side of Soldier Canyon south of the highway. 


The mine was discovered at the turn of the’ Century and ore was produced and 


concelfpracedvan the property py ia) Ss: Stamp mill.trom.t908-1912.. Mine workings 
consist Of 4 adits and a prospect pit. The longest adit is about 800 feet 
(244m) long. 


Mineralization is found at the base of a sandstone lens and has replaced 
the calcite cement in the sandstone. The cement has been replaced in lenses 
and streaks through a vertical thickness of up to 6 feet (1.8m) by galena, 
cerussite, sphalerite, pyrite, chalcocite, malachite, azurite, and celestite. 
Mine workings have followed the mineralized zone, which strikes N. 30° E. and 
dips 10 degrees to the northwest, down dip for at least 600 feet (183m). The 
mineralized bed ranges in thickness from 2 inches to 6 feet (5cm-1.8m) and 


samples cut across the mineralized sandstone average 2.5 percent lead, 0.5 


percent zinc, and 0.1 ounces silver to the ton. A select high grade sample 
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Figure 128: 


STRATIGRAPHIC COLUMN FOR THE SALINA CREEK DISTRICT 
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Figure GEOLOGIC MAP OF THE SALINA CREEK MINING DISTRICT e3 
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of ore from the bin near the portal assayed ll percent lead, 4 percent zinc 

and 0.22 ounces silver to the ton. The mine contains in excess of 100 tons €& 
of low-grade mineralized rocx. Future exploration in the area mignt eiscover 

additional mineralization in the area. 

Reference: 


Butler, B. S. and othe 1920, The ore deposits of Utah: U. S. Geol. Survey 
f 


Prof. Paper lll, 
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SUMMIT AND WASATCH COUNTIES 

Almost all of the lead-zinc Sb aginian from Summit and Wasatch Counties 
has come from the Park City mining district, including Blue Ledge, Elkhorn, 
Marble, Snake Creek, and Uinta districts. The counties are located in the 
northeastern part of the state near the place where Wyoming cuts the corner 
out of Utah. The Park City district is located in the southeast corner of 
Summit County and the northwest corner of Wasatch County (figure 128). Lead 
and zinc have been produced together with silver, gold, and copper. The lead 
production for the Park City district has amounted to almost 2.9 billion 
pounds valued at $203,548,915 at the time of production. The zine production 
has amounted to almost 1.2 billion pounds valued at $125,920,505 at the time 
of production. About 25.5 million tons of ore have been produced. Production 
figures for the Park City mining district and for the individual counties are 


given im tebiess33—35. 


Park Crey? DiStuLee 


The Park City mining district is located in the Wasatch Range about 1l@ 
miles (29km) east-southeast of Salt Lake City (figure 129%. The district 


covers a large area south of the town of Park City ‘and borders Big and Little 


Cottonwood districts on the west along the Salt Lake County line. “The district 
is the second largest producer of lead and zincewin. the state of Utah.  Proaz 


duction from the district has been almost continuous since its predecessor 
districts were organized in 1869. The Park City mining district is a composite 
of the Blue Ledge, Elkhorn, Marble, Snake Creek, Uinta, and restricted Parx 
City districts Ther first discovery was made on the Walker and Webster claim 
in 1869 and further prospecting added several others. The first shipment of 

@ ° 
ore was made in’ 1870. In 1872 the Ontario silver ledge was discovered by 


Rector Steen and started the district on its way to being one of the larger 


producers of silver-lead ore in the state. The district has operated almost 
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Figure 128: 
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Table 33: Production of metals froin the Park City mining region, 1870-19 76 (Summit and Wasatch Cos. combined) 

Years Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Siiver/Ozs. Value 
1870-1880 fy 11,954,000 —— =i anon ae 2) hac S77 , 880,323 
1881-1890 217, 1 7O*. 145,412,800 -== --- 17,860.00 2) poate 35 OO0H pose 
1891-1900 Te4-093% 295,716,775 = Ve562, 325 82, bok. 00 St fee gla 35,666,648 
1901-1910 } /282,404* 519,180,571 Pe rae 0 re wee Eee oy OL 1077 248729 46,383,369 555997, 402 
1911-1920 Det, 263 a525 5447180 sala O digs elo s, 14,521,899 43,978.54 SU ao2P hy ons HIE Zeupi2s 
1921-1930 Be Ad de 385 6aa7 7O37 053 25 962,207 20>, 200 (3.14 1665-707. 15 So. o0S sie LOE pS 7B E92 
19 31-1940 1, 886,998 2910125 465 205 393,436 7/167? 304 645,256.37 Paes Bue at 43,396,459 
1941-1950 S360 ,517 238,220,600 206 ;881,100 10,887,000 1875925700 16,448,941 65,2957; 429 
1951-1960 22 Le SS 15079244304 197234, 900 9,796,400 24a, 26-7600 Specs his 63,359,885 
1961 21 ASS 13 18;540, 000 20,5 74,008: 816,000 38,154;300 881,816 5, 65179534 
1962 2453, 784 12,548,000 TS 3005 000 135,400 3,601.00 V6 f1Oe 4,102,942 
1963 25 Beno 0 20,420,000 24,986,000 1,144,000 fp OM pe 3.0) 6. 1,629,875 7,493,554 
1964 Phy echt 19,960,000 Pie ea POO 17582 ,000 30 po osU 908,452 8,389,881 
1965 386,756 19,798,400 QP an, ID Ly eae U0 La 3h ee OO Leh PLS 9,691,461 
1966 336,595 23; 714,000 Do G2 OOO 2,164,000 63,629.00 1,168,648 Lele Lowe o 
1967 220,264 19,666,000 19,504,000 1,888,000 106,178.00 1,033,895 9,830,390 
1968 244,000 18,924,000 LBP O26, 0010 25.630), O00 PSOr O28s OO P26, O00 HOR GUS ely ClOxe, 
1969 219., 200 22,338,000 20,810,000 ey SE SAOLONS, ba o2a. 00 1875 763 IF Gale OOO 
1970 167 516 177,002 5000 1S, 230,000 2,214,000 Spiro Wane le BBO 7203 SO 0s ea Oe 
1961-1970 2,693,948 192,910,400 166,.020.,7 79 16,29 2,800 637 ga LU LO al Gee 88,014,165 
beer 6 288 279. 4s 6 & So5 265 co ene ee a Se 
1971 ec By Lh 346,000 (ee eh sae Ole) ed - S04 O00 58,606.00 648,045 1 pote Lae 
1972 VLA ,.60 2* 14,254,000 5,586,000 57 36,000 94,492.00 L213 bo pS 5 fet Sa (oF 
1973-1974 no production 
1975 94,483 Leah eU 15,272, 440 ede eal 403,734 OT ogee 
1976 See OO 24y 336), 000 28,080,000 SS SS 748,800 19,968,957 
1971-1976 Sesh lees 61,249,120 56, 0.747, 440 hor Ole 15/3, 09800 By Bee eae SO, OSUmGo0 
aja ae 2 ES ae ee enrnneeet cae eA ce ened ee reenter ea 
Totals 19,784,501* 1,185,927,642 1,676 540.25 $593,444, 861 


(ca. 25,500,000) 


27002, 885 (268 LOT 2524313 262,686,843 


a re a a ee 


3 eS eS eee 


1870-1910: 
EOP Sis 


Butler, 2920) pa. 233 


Utah State Pax Comm. 


POljH1572s) dh Si Burs Mines Mineral Yearbooks 


1976: Rough estimate 
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Table 34: 

Years Tons 
1870-1910! ? 
Meco) 156795617 
1921-1930 3,002,508 
1931-1940 1,105,270 
1941-1950 2,634,760 
1951-1960 1,492,551 
1960-1970 
1971 A 3o 
1972 ? 
1973-1974 
1975 94,483 

187,200 


1976 


Lead/Pounds 


630,215,000 
262 ,91L7y 153 
376,400,435 
215, 89.3, 880 
168,295,500 
89,534,900 
89 , 344,400 
1,796,000 
7, 192,Q00 


bt, 283, 220 
24,336,000 


Totals: (incomplete) 187 7 208; 208 


Zinc/Pounds 


9,600,000 
2OL2o 1 Ald 
76,438,689 
136,77 csi020 
129,394,900 
97,635,000 
98,198,779 
174,000 

4,406 , 000 


154 172440 
28,080,000 


618,398,143 


lpstimated out of Park City district figures 
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Production of metals from Summit County, 1870-1976 


Copper/Pounds 


131,973,000 
LOR4o 47532 
set re a orn eb: 


12 yAI8 
5, OLS, Avo 
2,167,900 
2,343,400 

24,000 
259927008 


no production 


547968,,855 


Table 35: Production of metals from Wasatch County, 1870-1976 


1870-1910! 


1911-1920 
1921-1930 
1931-1940 
1941-1950 
1951-1960 
1961-1970 
2972: 

1972 

197321976 


? 

576,646 
Lp pe Fe 
7 GLa eo 
Dike Love 
fe ou 
Pals) ek 
124,354 
114,604 


342,049,146 
88,627,027 
258, 362,618 
Pope 
69,925,100 
61,386,404 
103,566,000 
9,580,000 
7,062,000 


AE Gee 0 amie a ‘Se GON O30 
305 222,022 4,027,360 
Tees. 307 8 8,822,496 
68,5945576 2,194,866 
77,486, 200 5, 867, 300 
99,616,500 7,028,500 
89,822,000 13,854,000 
be 5 ae, DOG 2,780,000 
1, 180, 000 2,746,000 


no production 


Totals 


(incomplete) 


1,015,676 ,¢80 


56g 529,299 


lestimated out of Park City district figures 


£B70219105 
POPS 19 He: 


Butler, Loe, Dsteeos 


(Oy SS ahs 


Mines Mineral Yearbooks 


527085, 428 


197/52 
1976: 


Gold/Ozs. 


68,000. 
LARS Wa a 
HOU Lae 
Ly Odes 
21 ees 
10 252.565 
245,633. 
149. 
46,578. 


595,134 


V10s 695s 

6,448. 
126,534. 
38,640. 
160,701. 
142971346 
391,878. 
58,457. 
AT, 934s 


00 
je 
a 
24 
00 
00 
00 
00 
00 


EF 


82 


Silver/Ozs. 


69,295,000 
24,888,680 
29 , 206 ,500 
14,686,666 
YO oe 


6,408,164 
B52) Oey bee 
Paz 
623,649 


403,754 
748,800 


161,884,649 


42; 108,092 


5,038,683 


27,698,623 


9,308,691 
Cpe ols 
3,147,429 
4,971,010 
SA6.,.66 3 
620,024 


Value 


$83,478,039 
34,603,106 
52,245,700 
26,206, 99 
40;, 309,993 
37,09 57106 
34,799,364 


660,176 
G, 202,527 


9, Aled oo 


19,968,957 


$3473107 769 


$51,082,939 
12,685,616 
49,332,992 
17,189,864 
24,885,317 
30,264,719 
53,214,801 


6,948,565 
6, 5295280 


S083, 400- 


28 


100,802,194 


Utah State Tax Comm. 
Rough estimate 


$252, 1345093 
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- PARK CITY DISTRICE 


1. Daly West mine 


a oi \ aa z s 2. Ontario mine 


3. Mayflower mine 


A yee ; ___ 4. Silver King mine 


Figuré 129: [Park @ity distrret. LlocatLlom map .7 | 
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Adapted From: USGS Brighton 7%4' Quadrangle 

USGS Heber City 74’ Quadrangle 
USGS Park City East 74" Quadrangle 
USGS Park City West 7%" Quadrangle 
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continuously since then, only in 1973 and 1974 was there no producticn. The 


principal producing mines were the Daly-West, Silver King, Mayflower (New Park 


s7a -theOntario.-~Thelatter=is;the only operating mine in the district today 
(1977). The production of these and a few others is given in.table_36 - 
Numerous mines have operated in the district, but have been consolidated over 
the years and are now largely owned by one company, United Park City Mines. 
At present the Ontario property is leased an ASARCO and Anaconda Co. partner— 
ship known as Park City Ventures. The Anaconda Co. has a 60 percent inves tme 
and AS ARCO has 40 percent. United Park City Mines Co. receives a one-third 
royalty on profits after the initial investment is recovered (Wine ee uk 9, S' 
The company was formed in 1953 when Park Utah Consolidated Mines Co. merged 
with Silver King Coalition Mining Co. The consolidation of the properties ha 
facilitated exploration and mining ofore, ths activity is expected to conti 
for some time. 

The geology of the district is complex with an important antrcline, 
thrust faults, and several barge entevusive masses. (figure 130). ,The exposed 
sedimentary rocks range in age from Miseisstppian to Triassic. Thesoldest 
exposed unit is the early Mississippian Madison Tomation, those bearing 
mineralization anclude the Deseret, Humbug, Doughnuc, Weber: Park »City,,and 
Thaynes Formations (figure 131). The igneous rocks can be subdivided into 


three distinct types: diorite, diorite porphyry, ‘and extrusive andesite 


YE 


(Barnes, 1968, p. 1110). Igneous rocks make up one-third of the YOCK Expos ur 
ofithe atstrict.. The diorite porphyry has the largest outcrop area rt a 
postures in the southern and eastern parts of the district. The diorite crops 


out only in the southwest corner forming rugged ridges, while the andesite 
extrusives are found in the northeast corner. 

The structure is characterized by folding, thrusting, faulting, and 
fissuring. The most noted fold in the district is the Park City anticline, 


striking north-south, the axis of which lies immediately to the east of the 
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PARK CITY DISTRICT 
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Table 36: 
Mine Years 
Ontario 1875-1967 
Ave. Grade 
Silver King 1982-1967 
Ave. Grade 
Daly 1886-1950 
Ave. Grade 
Daly West & Judge 1899-1968 
Ave. Grade 
Park Utah 1920-1951 
Ave. Grade 


Park City Consolidated 1929-1942 


Ave. Grade 


Mayflower 1936-1967 
Ave. Grade 
Total 1875-1967 
Ave. Grade 
Sorrees Eri cxso 


Tons 


2,503,721 


4,698,609 


554,088 


' 4,265,346 


2.012.204 


15.310.90% 


Oz.Cold Oz. Silver 
48,862 58,964,860 
0.0535 ' 22,.70 

200.294 86,126,781 
0.0235 18.33 
18,717 12,734,946 
0.0298 22.90 
79,051 51,264,289 
0.0540 12.02 

168,284 21,690,467 
0.0735 V7.5 
30,598 8,764,593 
0.0575 16.47 

635,564 11,644,403 
0.0317 5.79 

1,179,280 249,190,289 
0.0414 15.76 
Leet et ee eens eR EE 
1968, Utah Geol 


Lbs. Lead 


199,091,401 
3.97 


1,334,765,435 


14-904 
11,166,664 
1.00 
744,384 966 
8.73 
104,032,694 
420 
20,566,691 
1.97 
214.S02,534 
5.34 


2,629,310,385 


8.31 


Lbs. Zine 


257,432,608 


5.13 
331,859,041 
3.53 
10,877,183 
0.98 
401,616,365 
4.71 


136,311,084 
FESS 


32.993,610 
3.10 

251,873,927 
6.26 


1,422,963,818 


50 


Lbs. Copper 
“4,741,964 
0.134 
545,801,007 
0.487 
371,628 
0.003 
31,831,461 
ees cr 
6,003,021 
0.242 


Unknown 


? 


27,219,133 


0.678 


115,958,214 
0.367 


& 
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STRATIGRAPHIC COLUMN FOR THs PARK CITY DISTRICT 
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foun Obl eark iGiiien ee, Seon Hollow syncline is formed on the west side of 
the anticline, and extends into the Big Cottonwood area. There are a large 
number of faults and fissures within the district that modify the broad Park 
City anticline. The oldest faults are the thrusts, of which the most noted 
is the Frog Valley thrust fault. Normal faults are probably related to the 
emplacement of intrusives and most of the ore bodies are related to them. 
Some of the important faults are the Hawkeye, Jefferson, Ontario, Crescent, 
Mayflower, and Massachusetts-McGregor; most of the ore deposits are centered 
around them as replacements and lodes. The principal ore type ig lead-silver— 
zinc. 
Mayflower Mine 

The Mayflower mine is located near the mouth of Big Dutch pete Hollow 
about 3.5 miles (5.6km) southeast of Pare CuLy sand a~44 SOLE, ove se mile and 
a hale te km) from Hailstone Tunction, (Us S- 40 and 189). The mine is in 


NWNWSE 25-2S-4E at an elevation of about 6, 420 ;leat (Vy 96 2my. °° The Mayflower 


Was located. im 1873 as the Glencoe mine and was worked inter tently art 
932s, The workings then were miner in extent and the total production was 
estimated at about 35,000 tons (Quinlan and Simos, 19638, P- AG wo oe ETE 


nine was. acgunred thy, the New Park Mining Co. and annual production was Lio 
creased to 15,000 tons. Production and development continued, and from 1940 

to 1960 annual production wes Up to 65,000 tons. From 1960 to 1972 the mine 

was operated by the Hecla Mining Co. under a lease from New Park Mining Co. 
Hecla decided to close the Mayflower mine jn 1972 because of increased mining 
costs and depressed metal prices. The mining costs rose wath hotter temperatures: 


(up to 140° F) and increased water volumes at depth; in December, 1972, all 


e 
2 


usable equipment was removed and the mine was allowed to flood. I es) LD 
2,354,260 tons were mined yielding 4.5-5.6 percent lead, 349-7.0 percent Caries 


O.7-0 «8 percent copper, 4.8-6.5 ounces silver and 0.28-0.46 ounces gold per 


ton. 


ase 


The majority cf the ore is in veins in the Mayflower porphyry. Only 


a small amount of ore was mined from the sedimentary rocks, although the 
workings cross many formations, including the Doughnut, Valeo, Humbug, 
Deseret, Gardison (Madison), and Morgan Formations (figure 133). The workings 
of the Mayflower are on the east flank of the Park City anticline. The ore 
is generally found in fissures, the most important being the Mayflower vein. 
Others include the Pearl, Pearl Split, and the Numper Three. The ore minerals 
include galena, pyrite, sphalerite, chalcopyrite, hematite, x~hodochrosite, 
rhodonite, quartz anc gypsum. 
Ontario Mine 
The Ontario mine is located 11/2 miles {2.4km) south of Park City. 


The main operating shaft, the Cntario No. 3, is in the middle of the west side 


to 


of Ontario Canyon in SWSWSE 21- S-AE at an elevationwr 7,2/4 feet (2, 400m) « 


The Ontario lcde was Giscovered by Rector Steen imfige2: An outcrop of sziver 


chloride ore was Giscovered by accident when he struck a piece of loose rock 


eT thy has. BOOe, NUS reUucon, We placec.2a elaim onvEne sa ee. The claim sold shortly 
+hereafter to developers and work was begun. fhe $icSt sicnitican’ precuctron 
was mace an iLe73. Thereafter the mine was worked on an intermittent basis 4s 


fluctuations in metal prices ‘forced the mine to close on several occasicns. 

Over the years the Ontario mine has been owned by several companies. Higher 
mining costs, large capital outlays and reduced metal prices forced consolidation 
of properties, and the Ontario Silver Mining Co. merged with the Park Utah 
Consolidated Mines Co. in 1936. In 1953,Park Utah merged with Silver King 
Coalition Mines Co. to form “he present owner, the United Park City Mines Co. 
Present operation in the mine is by Park City Ventures under a lease established 
in Anugust,) 1970." Iney Gegar extensive development and Rete eaten tae ore. 


Once a suitable amount of reserves had been located, Ventures began renovation 


of the No. 3 Ontario shaft and construction of a 700 ton per day concentrator. 


~ 


New production from the mine began in 1975 with the completion of the concentrator 


Figure 132: GENERALIZED SECTIONS THROUGH THE MAYFLOWER AND PEARL VEINS 
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Figure 133: 


SURFACE GEOLOGIC MAP OF THE MAYFLOWER MINE AREA 
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and rehabilitation of the shaft. The high angle of ore pockets necessitates 

.the overhand cut and fill mining method. Sand fill, derived from the concentrator 
tailings and an old tailings pond, is used for backfill in the mined out stopes. 
The workings of the mine are very extensive, although most have been allowed to 
cave. The total length of workings probably extend 200 to 350 miles (322-563km). 
Long drainage tunnels were driven in the late 1800s to avoid water pumping and 

the most important is the Ontario Drain tunnel. This tunnel drains the 1500- 

foot level of:the Ontario mine, water from lower levels is lifted by pumps having 
a maximum capacity of 3,200 gpm (200 Los}. 

The workings of the mine cut a number of geologic formations, but the best 
ore is found in a few limestone units in the Doughnut, Humbug, and Deseret 
Limestones. Other formations encountered in the mine include the Weber, Morgan, 
Park . vty poten luiavnes, (tigures j4-136).. The: Ontario mine ore deposits are of 
two types; lodes and replacements. Historically, lode deposits have been more 
important. Lodes occur from the surface to about 1,30C feet (396m) in depth. 


The most important lode was the Ontario which produced a large amount of rich 
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Silver ore. At present, most of the ore mined is from bedded replacem 


in limestone which are generally higher in lead-zinc values than the lodes. 


Most replacement ore deposits are within the Humbug Formation in sheet-lik; to 


Qu 


tabular and pipe-like bodies. Present mining in the Ontario draws on a delineate 
reserve Ofwebout tom Liaone tons of ‘ore occurring’ as“erratic replacement and 
fissure deposits in the Humbug Formation..(White,.19/6, Dp. 67). The ore minerals 
are galena, sphalerite, tetrahedrite, tennantite, cerussite, anglesite, 
cerargyrite, malachite, azurite, chrysocolla, bindheimite, massicot and 
argentite in a cangue of quartz, calcite, hematite, limonite and pyrite 
(barnes And ormogs 1960, Dp. LA 5G) .. 
Silver King Mine 
The Silver King mine is located about 1.5 miles (2.4km) southwest of 


Park City in Woodside Gulch. Access to the mine is now through the Spiro 


ZBG2 


Figure 134: 
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tunnel portal located immediately northwest of Park City. The tunnel is now 
being used for a tourist train ride. The old entrance to the Silver King mine 
Be aeha ee gered 4 SUSENEL 20-zee 4k aban elevation o£.8,160 feet. (2,493 m1). 
The Silver King mine was located in 1889 by Martin McGrath and W. H. Dodge 
and in 1892 the operation was incorporated as the Silver King Mining Co. 
Production of hign-grade silver ore began in 1893 and its nets value between 
1893 and 1908 was almost 20 million dollars. The total amount of ore production 
to 1967 was over 4 million tons. Access to the workings is through the Spiro 
tunnel or by means of the shaft 1,325 feet deep. Levels were driven from the 
ShVeer tare SOU, 700, 800, 900, 2,100 and 1,300 feet. Other levels interconnect 
by means of raises and winzes; the mine workings are extensive. 

The mine workings cut several formations, but ore was found mestly in 
the Jenny bed of the Park City Formation as limestone replacements mined over 
a vertical range of nearly 2,000 feet (610m) along five “vein" systems with 
little change in grade (Barnes and Simos, 1968, p. YiZl). Other formatzens 


in the mine include the Weber Quartzite, Woodside Shale, and the Thaynes 


Formation. The ore of the Silver King is on the nortnwest flank (of Ene rPank 

City ‘anticline where it follows a dipping monociine striking N. 70-30" EB. and 
dipping 20 degrees northwesterly. There are faults and fissures important in 
limestone replacement and ore deposition. Thrust faults and brecciation were 


miso favorable to ore deposition. The Silver King mine has produced well over 

four million tons of ore averaging 0.024 ounces gold to the ton, 18. 33, ounces 

silver to the ton, 14.2 percent lead, 0.487 percent copper, and 3.053) percent 

zinc. The minerals of the mine are galena, tetrahedrite;, sphalerite, pyrite, 

cerussite, anglesite, bindheimite, malachite, quartz and calcite (figure 137). 
Daty west Mine 


The Daly West mine is located near the head of Empire Canyon, a little 


over 2.5 miles (4 km) southwest of Park City and is reached by dirt road extending 


south of the Ontario mine. The shaft house is located in NENESE 29-2S-4E at 


2AGs 
Figure 137: * 
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an approximate elevation of 8,370 feet (2,55lm). The Daly West is a consolidated 


mine and incorporates the Daly Judge mine, Anchor mine, Quincy mine, and Little ( 


eo 


Bell shaft. The Daly West mine was an outgrowth of the Ontario discovery, 
prospecting in Empire Canyon went on with the hope of discovering the westward 
extension of the Ontario lode. Production began in 1891, and operations 
proceeded intermittently for several years thereafter reflecting the fluctuating 
prices of silver and lead. Daly West production was very high in the early 
days of mining. —, The .vetce from 1892 to 1906 was Sil, (203,420: (Boutwell,; 12227, 
p- 150) and total production from the Daly West has been in excess of 4 million 
tons. The workings are extensive (over 200 miles) and access to the main 
workings is through a shaft 1,650 feet (503m) deep- Levels are run at various 
Gepths with raises, winzes, @rifts and crosscuts developed on most of them. 

The Daly West workings interconnect with other mines in the area for safety and 
ease of ore removal. “The. shaft is open and in operatingycondition for use by 


the Ontario mine as an alternate escape-way; the two mines are connected by a 


drain’ tunnel. 


The fommations Cwe, 17 ‘ehe 


BeeUy * include the Park City Formation, Weber 
Quartzite, Thaynes Formation, and Woodside Shale. The Majority of ore Gccurs 
as replacement deposits in the Parx City Formation along the axis of a broad 


syncline (figure 138). The Park City ofe in the Daly West mine is controlled 

by several faults or fault zones. These zones provided conduits for ore 
solutions to reach favorable limestone beds. The four ore zones in the Park 

City Formation are called (from north: to south) Roll vein, Middle vein, Back 
vein, and 1240 vein; each had high silver, lead, and zine values. Minerals in 
the Daly West are galena, tetrahedrite, sphalerite, malachite, azurite, anglesite 
pyrite, quartz and calcite. * 
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TOOELE COUNTY @ 


Tooele County has 8 lead-zinc mining districts with a history extending 
from 1865 to the present. These metals were produced together with gold, 
silver, copper, and tungsten. Production was continuous from about 1900 to 
1972; presently there are no active mines. Tooele County is located in the 
western part of Utah in the northern third of the state and is surrounded by 
Box Elder, Davis, Salt Lake, Utah, and Juab Counties. Nevada forms its western 
boundary. Its mining Gistricts are aligned along its eastern and southern 
borders (figure 139). The produced lead amounts to 422,578 tons, which at 
the time of production was valued at $57,578,841. The produced zinc amounts 
to 136,242 tons valued at $27,848,675. The annual production of these metals 
in the county along with the gold, silver, and copper is listed in table 37. 

Lead and zinc districts that have produced are listed in order of 


importance: Ophir, Rush Valley, Gold Hill, North Tintic, Dugway, Lakeside, 


Free Coinage, and Willow Springs. The districts with the greatest potential 


for future production are Ophir, Rush. Valley, Gold Hiil, North Tintic and 


Dugway District 

The mines of the Dugway district are located on the northwestern slopes 
of the Dugway Range approximately 54 miles (87km) northwest of Delta and 
about 58 miles (93km) west of Eureka. The first discovery within the district 
was made in 1869 by Sam Gilson on the Buckhorn claim (Staatz and Carr, 1964, 
p. 165). Lead-zine-silver ore was mined sporadically, only small tonnages 
were produced prior to 1934. The total production after 1934 is estimated 
at, 12,000 "short tons ' of ore containing an average grade of 7.7 percent lead, 
10.0 percent zinc, 0.07 percent copper, ana El4+sounces silver to the ton, 


along with trace amounts of gold. The district has produced at least 2,908,900 


pounds of lead and 2,913,700 pounds of zinc (table 38). A topographic map 


37/ 
LOCATION MAP OF TOOELE COUNTY MINING DISTRICTS 
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Years 


1865=1902 
L903 
1904 
1905 
1906 
1907 
1908 
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i9t2 
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AS LF ‘ 


1918 . 


19 i3 
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1921 
1922 
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1924 
Nig ae 
phe BS 
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1929 
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393.1 
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1934 
1935 
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Production of metals from Tooele County, 1865-19 76 


Tons 


420,085 
310,801 
382,014 
393,725 
314,482 
291,131 
268,605 
147,483 
96,593 
111,891 
124,695 
132,048 
162,305 
87,339 
105,826 
17,487 
57,230 
78,021 
90,885 
75,559 
40,547 
68,790 
48,716 
62,630 
45,726 
49,597 
29,508 
62,955 
224,887 
277,988 
247,553 
314120 
275,995 
557,061 


Lead/Pounds 


125,000,000 


D 892,257 
14,774,769 
8,205,814 
13,347,160 
13,518,601 
8,438,295 
7,623,664 
8,607,706 
34745, 797 
19,025,412 
14,619,866 
12,967,981 
16,604,954 
erp tee 
15,031,521 
14,197,551 
£21! 455 
10,272,259 
2,538,512 
7,036,516 
9,874,472 
6,615,007 
13,288,081 
11,071,103 
15,207,230 
Payers edly 
23,599,238 
20,660,980 
18,054,684 
14,689,147 
14,472,264 
14,323,838 
Le, 22 375 
24,492,565 
19,980,254 
13,539,370 
19,210,659 


Zinc/Pounds 


2a 1G, 200 
4,154,988 
1,817,542 
9. 8G 032 

253,781 
1,234,092 
T2072 bos 

752,097 
ALCS ALTe 
2,519,172 
1,306,974 

517,600 

398,355 

807,849 

43,951 
96,965 
22,860 

‘toe 64 Sk 
2,368,563 
4,045,448 
1,494,868 
1 048,727 

715,042 
Perl 353 
899 ,076 
3,556,256 
6,295,909 
9,857,400 

12,969,800 
1,052) 903 
7,293,788 


Copper/Pounds 


2,000,000 
984,295 
1,023,825 
1,093,197 
1,570,689 
Yao yoe lL 
1,067 fad 2 
747,241 
315,281 
293,106 
1,065,498 
1,522,596 
1,295,288 
2,257,204 
2,836,678 
A 18! 231 
2,531,769 
154-3 31.57 
1,203,677 
97,354 
776,919 
1,000,562 
403,093 
1,037,047 
179,780 
229,816 
167,143 
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222,670 
71,908 
eT 33 
98,367 

437,963 
730,602 

1,056,598 

1,032,544 

1,032,102 

4,285,202 
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Gold/Ozs. 


550,000.00 
56,559.00 
36,757.00 
44,821.00 
44,633.58 
27,612.02 
41,969.96 
39,691.01 
34,895.84 
28,295.36 
21,799.33 

9,803.87 
796.64 
746.57 
913.42 

1,564.64 

1,146.63 
775.55 
492.36 
400.16 
475.24 

1,143.20 
826.92 

1,756.83 

2,478.83 

3,906.96 

3,767.74 

6,541.36 

4,359.99 
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4,690.29 

5,286.52 

10,799.06 
21,583.00 
18,828.20 
17,269.00 
25,584.00 
34,251.00 


Silver/Ozs. 


7,500,000 
263,682 
418,584 
327,556 
358,813 
468,472 
378,373 
7at 7a 
189,143 
276,485 
540,816 
640,249 
555,038 
732,083 
884,403 
793,265 
6 Sil 137.5 
520,169 
498,393 

82,251 
341,188 
478,033 
331,989 
516,901 
204,749 
287,613 
273,768 
387,441 
305 ,969 
258,886 
206 ,087 
247,057 
362,478 
390,521 
546,634 
439,894 
262,453 

1,006,469 


Value 


$25,000,000 


1 571,375 
ee fee te ef, 
1,766,505 
2,359,742 
1,989,512 
1,563,424 
1,490,096 
1,395,802 
1,550,479 
1,900,365 
1,535,994 
1,039,785 
1,710,616 
2,928,420 
3,253,492 
2,395,353 
1,561,469 
1,662,120 
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845,409 
1,260,509 

823,018 
1,786,876 
1,267,504 
1,490,912 
15,710,154 
1,955,732 
1,304,245 

893,917 

597,494 

775,282 
1,328,995 
1,982-729 
2,799,090 
3,168,828 
2,253,974 
3,609,803 
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Table 37 continued: 


Years 


1940 
L941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
19.49 
#950 
SS 1, 
LOS 2 
1953 
1954 
1955 
1956 
ROIS 
ye5s8 
1959 
1960 
£961 
1962 
1963 
1964 
L965 
1966 
1967 
1968 
1969 
£970 
Lo7 2 
1972 
1973-1976 


Tons 


561,882 
386 , 282 
259,164 
207,533 
$58,475 
M2 368 
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Lead/Pounds 


21,143,800 
12,155,700 
1259737000 
10,313,000 
7,863,000 
6,797,000 
8,144,000 
9,890,000 
10, 866 ,000 
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3,542,000 


180 ,000 
134,000 


2,424,000 
4,858,000 
5,174,000 
4,600,000 
4,404,000 
6,132,000 
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5,198,000 
4,270,000 
2,780,000 
4,602,915 
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Copper /Pounds 


2,218,000 


505,000 
477,000 
320,900 
280 ,000 
149,800 
574,500 
667,300 


9B1, 800. : 


714,500 
419,000 
190; 700 
336,000 
414,000 
618,000 
210,000 
308,700 
Big ONS) 
236,000 
8,000 
14,000 
328,000 
518,000 
492,000 
432,000 
354,000. 
538,000 
356,000 
262,000 
280,000 
266,000 
430,93 
25,903 


no production 


55, O04 22m 


26, 355% 
34,872. 
16,349. 


4,352 


4,685. 
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figures 


ostimated) 


Gold/Ozs. 


00 
00 
00 
00 
00 
00 
00 
00 


00 
OO 
OO 
00 
OO 
00 
00 
00 
00 
OO 
00 
OO 
00 
00 
00 
00 
00 
OO 
00 
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Silver/Ozs. 


904,164 
456,629 
399,247 
456,795 
364,680 
249,435 
266,370 
401,957 
429,870 
349 ,502 
181,022 
253,767 
267,310 
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298,698 
207,125 
Ort 
269,212 
159,342 

4,270 
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111,094 
225,403 
249,943 
220,826 
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Value 
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Tasiz 3Q—Tolal production of gold, silver, copper, lead, and zinc from the Dugway district, Tooele County, Utah, 1934, 1957-61 


No production recorded in 1905 and 1936. Data from Minerals Yearbooks: Gerry and Miler (1935, p. 331): Miller (1938, p. 440, 446); Miller and Luff (1939, p. 470: 1940, p. 44, 
461); Woodward and Luft (144), p. 454, 461; 19438, D. 465, 673: 1943b, p. 492. S01: 1945, p. 471, 481: 1946, p. 445, 460); Needham and Luff (1647, p. 467, 476; 1948, p. 153%, 1546; 
1949, p. 1519, 1950, p. 160, 1615; 1051, p. 1583. 1588); Lud (1953, p. 1506, 1607: 1954, p. 1600, 1606).J)  - 
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1916-1969 totals: nead: 2,908,900 pounds 
Zine: -2,913,700 pounds 

Copper: 74,700 pounds 

Gold: 149 ,ounces 

Silver: 29, 320) Ounces 


Total value: $604,055 
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showing the locations of the principal lead-zine mines is given as figure 140. 

The rocks of the district range in age from the Cambrian Prospect Mountain 
Quartzite to the Upper Mississippian Ochre Mountain Limestone (figures 141-142). 
Some small areas of igneous rhyodacite breccias and tuffs have also been 


noted. The structures in the district include thrust faults, fault grabens, 


reverse and normal faults, and folds. Thrusts and faults provided the main 


conduits for ore deposition. Ore is located in limestones and dolomites in 
fissure veins and replacements, and in fissure yelnsein quartzite... ine ore 
bodies are generally small, although usually of high grade. These are 
scattered and have limited extent, but a potential reserve of 50,000 tons of 
ore can probably be found in the district. 
oC 
Bertha Mine 


The Bertha mine portal is in SWNWSE 3-10S-12W at an elevation of 5,860 


feet (1,786m) at the head of Bertha graben, l mile (1.6km) south of the 


Four Metals mine. The Bertha was located in the 1890s and patented on May 
1G, 2900g% Ss Ailvetleccopperorerwas shipped to the smelter at Stockten atthe 
tur of the Century. Work was done intermittently since that date and Ene 


most. recent work was done in 355, when 78 tons of ore were shipped to the 
ining Co. ° The’mine workings consist of a shaft 
95 feet (29m) Geep and an adit from which 400 feet (129my -ot ara ttang and 
stoping has been done (figure 143). Mineralization in the Bertha Seer. 
dolomite, formation unknown, at the southeast end of the Bertha graben. The 
dolomite is placed against the Cambrian Prospect Mountain Quartzite along bothn 
of the graben's faults. Mineralization consists of pyritic copper ore 
containing minor amounts of lead and zinc replacing the dolomite. Minerals 
found in the mine are chalcanthite, Ali) Cat CLte Sey cerussite, hemi- 

‘ 
morpaLrte, smithsonite, covellite, chalcocite, limonite, pyrite, quartz, and 
gypsum. The mine contains approximately 300 ton of ore averaging 3 percent 


copper, 0.2 percent lead, and 0.5 percent Zi DC. 
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Figure 140: Topographic map of the Dugway mining distric 
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Figure 141: 
GEOLOGIC MAP OF THE DUGWAY MINING DISTRICT 
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STRATIGRAPHIC COLUMN OF THE DUGWAY MOUNTAIN RANGE 


Upper onefourth 1s thin-bedded | 
gray limestone with silly part 
ings. Lower th uarters is & 
lightgray to pink, locally mot, 
tled limestone with minor dolo 
mite. 


Mediumgray thine to medium 
bedded limestone with massive 
gray medium-grained dolomite - 
common, especially in the upper - 
part. \ 
865-1,010 | Upper onefourth {s reddish ° 

weathering thin-bedded gry: 

limestone with a thin-bedded ! 
red-brown calcareous quartrite 
at the top. Lower threefourths : 

{s massive gray dolomite with a | 

conspicuous zone of Girvanellc at : 

the bass. 


Btraight 
Canyon 
formation. 


Lamb dolomite. 


Middle 


Fandangle 
Cambrian. 


Upper one-third {s bluegray thin : 
limestone. 


bedded to medium-bedded lime | 
stone interbedded with white 
weathering Ught«ray laminated 
limestone with a few thin beds of , 
{ntraformations! conglomerste at 

_ the top. Lower twothirds fs | 
bluegray mediumbedded to; 

massive limestons. . 


Upper two-thirds ts dark blue-gray | 
thin-bedded argillaceous lime 
stone containing numerous warm 
trails. Lower onethird isa dark 
bluegray massive limestone. 


Upper three-fourths is a bluegmy 
finegrained Umestone interded- 
ded with greayishgreea shake.” 

Lower one-fourth is brown 

weathering gmuyisocteen miasce 

ous siltstone with orange-brown 
weathering ceam-colored dolo 
mite at the base. 


Lower Brown weatkering greenish-gray 
Cambcdan 
brown-weathericg green mice 


ceous siltstone. 


Brown-weathering green Asery 
caceous siltstone interbedded 
with brown-weatbering whites '- 
vitreous quartzite and minor 
greenish-brown shake. | 
{ 


White to purple wellbedded | : 
Quartrite with some quartr )- 
pebble conglomerate beds. Parts! 
of this formation contain beds of 
greenish shale, siltstone, and i 
shaly quartzite interbedded with ; 
oaBy quaririte. : 


@ Ore-bearing horizons 


i 


_§Murian 


quartzite overlain by a Garke4 


Age Genera) description 


Upper 


Mississippian. Interbeds of dark-gray dolomite. 


Upper half is thin-bedded light 

y silty limestone. 

fou {4s thin-bedded reddish- 
brown calcareous silistona. 


Lower 


J Medium-gray limestone with same 
Mississippian — 


chert in upper part, and a kw 
beds containing quarts sand in 
lower part {fn some places. 


it ty ee 
Upper 
Devonian 


Light to dark-grey dolomite with 
a littl lghtgray Limestone at 
the ton. interbedded with brown- 
weathering gray to white dalo 
mite quartrite. 


Ofson dolomite. Light- to dark-cray dolomite with 
some beds containing numerous 


AmpaAipora. 


916-1, 310 


ee ee 
ago | Light to dark-gray dolomite ‘nter- 
bedded with brown wealtbeing 
dolomitic quartzite. 


Goshoot forma- 
tion. : 


oa apenas AL a 


2,750+ | Massive sandy-tertured lightaomy 
to black dolomite with scme 
{nterbeds of lightgray to blsck 


Engelmann 
formation. 


formation. 


Middle Sevy dolomite_. 1,120 | Fine-grained thin- to medium ded - 
ded mousegray laminated dolce 


mite. 


Middle 330 | Thick-bedded lightgay sacdcy- 
textured medjum-grained dole 
mite. 

a eee 

Upper part ts gray dolomite con- 
taining numerous small parailel 
bands of gra 
Lower and middk parts are Lzht 
gray sanody-terture4 dolerite 
with some bluegay mottled 
dolomite and one thin bed of 
black cherty dolomite. 


Harrisite 
dolomite. 


Massive dark-gray sandy-tertured 
dolomite containing nameous 
poorly preserved Halyries. 


110-175 


Bel HM 
dolomite. 


340-430 | Upper pert is Mghteray fae 
grained dolomite. Lower part is 
massive Gark-gray sandy-ter- 
tured dolomite. Middle part 
on Spar Mountain ts similar to 


Range the middk part is nter- 
bedded with lighteray dolomite. 


Flaride 
dolomite. 


100-135 | Thin-bedded, fine-grained, smootb- 

weathering gray dolomite and 

calcareous dolomite. 

et eee 

Upper one-third {s massive biack 
mottied dolomite. Lowe two 
thirds {s sloneforming thin to 
medjum-bedded smoothweath- 
ering dolomite. 

Upper one-half to twotbhirds is 
thick-bedded white vitreous 
quartrite. Lower one-third to 
one-balf is brownish-reeno shale 
interbedded witb thin beds of 
bematitic’ red quartzite, lime 
stone, and a littl dolomite. 


Swan Peak for- 
mation. 


Middle 
Ordovician. 


Love 
Ordovicisn. 


Garden City 
farma tion. 


Upper onequarter ts gray thine 
bedded vodular limestone and 
tan- to pink-weatheing mediom- 
bedded Limestone witb a few becs 
of green shake. Lower three 
varters {s gray thin-bedded 
1 stone with namerous thin 
beds of intraformational con- 
glomeratea, ~ 


Tight to dark-gray thick-bed ded 
sandy-tertured dolomite, which 
contatns, !n the eastern Deg way 
Range, a few beds of Ugotgray 
limestone near the top. 


Dugway Ridge 
dolomite, 


Medium-gray Nmestove with some : 


wer. 


Imestone in lower half of tbe é 


oa pink chert.- 


lower part, but tn the Dugway . 
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GEOLOGIC MAP OF THE BERTHA MINE 
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Four Metals Mine 
The Four Metals mine is located near the head of a canyon leading into 
the district from the east side of the Dugway Range. Tt is in SENESW 34-9S-12W 
at an elevation of 5,040 feet (1,536m) above sea level. The property was first 
located in the 1870s and was known as the Silver King. Later the property was 
relocated and patented in June, 1909, but its history and production records 
are sparse. During the 1890s considerable silver-lead ore was mined and 
shipped to the smelter at Stockton, litah (Staatz So Geare,,1964, p.7 ity. tine 
mine operated for a short time jn 1910 and several carloads of lead-zinc sulfide 
ore were mined, thereafter remaining idle until the late 1930s. Between 1937 
and 1951 the mine produced almost 7,000 tons constituting approximately 60 
percent of the district's production. A little ore was produced between 1951 
and 1961. Since 1961 there has been no ore produced from the mine. The mine 
workings consist of an incline from which 5 levels have been developed (figures 
144 and 145). The shaft is reported to be 400 feet (122m) deep (Butler and (e 
others, 1920, p. 463) but Staatz and Carr report that 2t ts flooded below the 
270 level. Several small trenches and cuts have been G@ug on the main vein 


and small parallel veins. Open workings above the flooded part of the mine 


ie 


amount to 1,450. .fest “(4a2nye 
Mineralization is near the base of the Mississippian Madison Limestone 
and occurs as replacement of the limestone and as fissure fillings along 
fractures or small faults. Minerals in the mine are galena, sphalerite, cerussite, 
smithsonite, argentite, chalcanthite, pyrite, limonite, hematite, chlorite, 
bparite, ‘calcite piquartz.and clay. There are no known reserves in the mine, but 
the possibility of finding additional ore along the same vein is good. 
References: ° 


Butler? B. S.an@ ceneérs, (292077 tierce deposits of Utah: U.S. Geol. Survey 
Prof. Paper lll, 672p. { 


Staatz, M. H. and W. J. Carr, 1964, Geology and mineral deposits of the Dugway i 
and Thomas Ranges, Juab and Tooele Cos., Utah: U. S. Geol. Survey Prof. 
Paper 415, 188p. 
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Geologic map of the Four Metals mine 


Adapted from Staatz and COArh 2a Sek: 
plate 9 
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VERTICAL SECTION THROUGH THE FOUR METALS MINE 
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Stowe, C. H., 1975, Utah mineral industry statistics through 1973: Utah 
3° Geol. and Mineral Survey Bull. 106, 121p- 
Free Coinage Dies fe. Ce 
The Free Coinage district is located in the northern part of the 
Stansbury Mountains on its eastern flank west of Grantsville (figure 146). 
Access is by rugged dirt roads with many switchbacks. The averrict has only 
a small number of mines and prospects, none of which have produced a significant 
amount of ore. Mining wacan in 1875, with silver, lead, and copper ore taxen 
from the Third Term mine (Rigby, 1958, p- 124). tater prospecting and minor 
development resulted in only minor success. Lead produced amounts to 307,524 
pounds and zinc, 7,500 pounds;since 1933 (tab 26.139)": 
The rocks in the district. range in age from the Cambrian Tintic Quar=zicte 
to the Pennsylvanian Oquirrh Formation (figures 147 and 148). Broad foids 


are the dominant feature of the district, modified by large displacement normal 


faults and several minor reverse faults. The ore deposits are confined to 
replacement of limestone and dolomites (Mississippian Fitchviile Dolomite and 
Gardigon Limestone): Ore’ deposition 46 controlled by faults and =issures. 


fie deposits Of the a@istrict are small, and the ore poten 
Monte Carlo Mine 


The Monte Carlo mine is located in SWSWNE 14-2S-7W at an eukevatLen, Oe 


7,300 feet (2,225m) and appears ta bea sma¥i prospect... Historical and 
production data is not available for this mine. Access is through an adit 
with minor drifts and crosscuts run from the main level. There are a few 
raises and winzes where ore was found and stoped. The ore minerais include 


Galena, cerussite, plumbojarosite, and hkimonite. 
The host rock is the Gardner Dolomite (Fitchville) and ore is located in 
Sy, replacement beds striking N. 15° Wana Gi poi ng6eo° "to theymwest., A reserve of 
~ 


several hundred tons of mineralized rock remains in the mine. A 6-inch 15°. 21} 
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FREE COINAGE DISTRICT 


1. Monte Carlo mine 


Figure 146: Topographic map of Free COinage mining district 


Adapted From: USGS Timpie 15° Quadrangle 
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1ES RS 
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Totals 
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Production of metals 
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Figure 147: | 
GEOLOGIC MAP OF THE FREE COINAGE MINING DISTRICT 
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Figure 148: | 
e STRATIGRAPHIC COLUMN FOR THE STANBURY MOUNTAINS 
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@ Ore-bearing horizon 


Adapted from L.F. Hintze, Geologic. History of Utah, mores 
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cut across this mineralization assays 1.84 percent lead, 0.46 percent zinc, 
0.006 percent copper, 0.003 ounces gold, and 0.07 ounces silver. 
References: 


at aed 90.9839 Geologic history of Utah: Brig. Young Univ. Geol. St., 
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The Gold Hill mining district ig located “on the northern end of the 
Deep Creek Mountains east of the Utah-Nevada line. The distruncucist 297miles 
eoutheast Of U- 7S. Highway 50 (Nevada), 28 miles (45km) southwest of Wendover, 
Utah. Mineralization was discovere@iin 1856, but the hostility.of indians 
prevented mining operations until’ 1869. The initial production was made auchner 
er VAT or RST25F 26 that time two smelters were constructed; one, at Gog 


Wi lt wand tthe other at Clef ton {26 at les (O2okm)}. totune south, however, the 


recorded production for this period is smali. in LaoD ea mb was cons teucted 
to handle ore frem the Canes Spring, siverado,,end Gola Hi tl Drover uses: “2 
valine of ore=produced, from, tnese three properties, 1392-0 BOS, totaled 
$208,000 (Wilson, TSO, soc About 19,000 tons of ore were created in the 
fi bu Hele ethe, ore treated and 60 percent cf the gold recoverec came from the 
Alvarado mine. After 1895 activity diminished ‘mee ialsoG. From L90e. tosioh? 


the Gold Hill property was explored and Geveloped and in 1917 a branch line 
of the Wester Pacific Railroad was completed linking Gold Hill with Wendover 
and the main line. Large tonnages of ore containing arsenopyrite were dis- 
eqyeread in tne GCald Aids mine and in the ore bodies of the U.- 5S. mine and 

. t % . . - . a . . 
considerable amounts of arsenic ore were shipved until 1925 when the arsenic 


market collapsed. The two mines wave been inactive since 1925 except for a 


short period during World War II (Sept. 19423 to Jan. 1945). 
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The value of mineral production for the district from 1858 to the 
present is estimated by Wilson (1958, Pp. Ty*to Hel se,:800 ,000... i:Stowe (1975, p. 44) e 
] 
reports the district has produced 5,471 tons ead} LS tons. zinc,71,734 tons 
copper, 25,865 ounces gold, and 832,345 ounces silver valued at $2,878,084. (Table 40) 
Lead, zinc, gold, silver, copper, tungsten, arsenic and bismuth have been 
produced along with minor amounts of antimony, vanadium, tin, and molybdenum. 
The ore bodies of the district can be categorized into pipe-like deposits, 
veins with silicate minerals in the gangue, veins containing chiefly quartz 
and metallic sulfides, arsenic replacement bodies, and copper-lead-silver 
replacement bodies. The Reaper is the only pipe-like deposit containing lead 
ore. The Frankie, Alvarado, Rube Lead, Rube Gold, and Wilson Consolidated 
mines have lead cr by-product lead in veins with silicate minerals in the 
gangue. The Boston, Success, Silver Hill, Western Utah Extension Copper Co., 
Climax, Southern Confederate, Red Jacket, Copper Queen, Midland Mining Co., 
Cash Boy or Mammoth, Bird and Undine mines have produced lead or zinc ores € 
from veins containing chiefly quartz and metallic sulfides. In the Gola sii12; 
U. S. and Herat mines Tead, or lead as a*by-product, has been produced from 
arsenic replacement bodies. The Monocco, Silver King, Mohawk, Walla Walla, 
Garrison Monster and Evans mines produced lead and. zine from the copper-lead- 
silver replacement bodies. 
All ore bodies of the Gold Hill mining district are associated with the 
Gold Hill quartz monzonite stock. Some are found in the stock itself or as 
skarns in the contact zones. Most of the ore has been produced from the 
Mississippian Ochre Mountain Limestone and the Gold Hill stock. Some ore is 
found in the Prospect Mountain Quartzite, Busby Quartzite and Oquirrh Formation. 
The geology. of the district is shown in figures L49:.and 150. A location wap 


to the Gold Hill district. and ts *mines 4s sive (4s acqure, Fol: 


Gold Hill Mine © 


The Gold Hill mine (No. 2) is located in NWSENE 6-8S-17W at an elevation 


fable 40: Gold, silver, copper, lead, and zinc produced in the Gold Hill (Clifton) district, 1901-1976. 


fas ee ieee aed a EASA 


hae a 


a (Maar Mines Ore Gold ; Silver Copper Lead ZAC <5 Value 
- Ghee Prod ees(tOns) (SUL ees ounces ounds Ounds). oe *(POUNd Sj ee = ee 
FSO1 18 68 666 $ 69 
19 02 oats tee BAe eV 641 6,000 10,554 
1903 Not recorded 
1904 1,660 969,00 gaa 20,085 
1905-13 Not recorded 

1914 66 ike 146 J), vo4 aa 
L219 16 yon 149 Ne Wes e924 530 

‘ 1916 67 8.90 645 10,547 4,782 See 

: ES le, See ewe, Sea 3 el bi 204 15 894,734 Siowes (AU te wer eee 
1918 19,714 ES aot ear ote 828,658 1,204,472 35.65 JO 
Dee age, Are? Le ee fase A Ole Poa 47.6 778,869 142 ,439 
1920 39,656 Feta eae CB es 97, Saal Ol Oe ea 197,204 
1921 Pleas f PiGy Oo awa eUU Sea 94 Bobs aoe 44,253 
1922 214 2hO4 D1 ena 4,521 Lbs es 10; 2a8 
E23 Loew be DiGi te ale lees 33,040 2915 5.04 76,836 
1924 337, O94 cole ie Goa ay ee ere ern a, bibl 7 B40 453 254230 
LES a bls en SONS pee i ieay bce vet far Ca A599 060s ao Aha; veo 
WS Wale Lem De el gia eer aco ee Lo pee 267.083 2,243 55,416 
Veo ay, 526 926,04 4,413 Leyoe Suse t 14,754 26,286 
1928 ae Cena (aswes pee SS SO 200 aids o 
19:29 415 ABD ev tied 40,001 pent. Were ee 
19 30 1009 77.84 3,704 47,885 280,480 23,284 
Lon 208 i 2a 0 2,304 22,046 A568 ;720 43285 
1932 2,882 peewee 17753 9,183 P75, 334 60,376 
ED on Sc SG ites ye oe M624 243: 79-59 39,647 


16E€ 


Table 40 continued 


= Year Mines Ore Gold Silver Copper Lead Zinc Value 
i Prod tons ounces ounces) (pounds) (pounds) _ (pounds) 
1934 #5 imeast ess a Bisa hay 23.2020 297,486 Bs hs ee 
e O38 =s05 =r) LylcA Sao. 2U Secs 30,848 1 ieee pe IS 3b al 
> 1937 8 1,348 24500 5,382 43,000 78,000 22,193 
s eros 8 659 207,00 dee 3,816 Ba 370 bebe 394 
1939 4 186 128.00 2,092 1023 17-596 6,834 
1940 3 Os 14.00 142 ee eck) 597 
1941 ] 16 1.00 308 3500 300 637 
1942 ] 8 4.00 59 2,400 342 
1943 ] ERC R SS Se oie 600 A ergs hee 4,654 
1944 is Pl 2a3:5 2417200 P49 10,800 Ages ses Otc e be 
1945 Not recorded 
1846 2 28 208 foe S00 2,000 629 
1947 4 518 L209 i on 2,100 143 ,3.00 6,800 23,483 
1948 4 310 10,00 674 800 Te 3.00 5,000 1A AI 
1949 : 4 42 600 100 145 
- $950 fa Bf eee 2 0G 1 695 15 2500 11,800 7401 
{O52 2 Le 300 Eeo22 9,400 8,000 4,689 
1952-53 Not recorded 
1954 l 9 1. 08 61 eS ARE EAS. 
Bees 4 25 eee eee 168 a5 U0 oe) 200 1058 
1956 8 101 6.00 eso 4,500 16,800 200 i tuyAle 
oy 5 35 936 44,00 25-0 be a0 200 67/500 302,200 67:42) 
1958-1976 no production 
Totals: 219,261 15,423.47 620,401 3,464,342 8,667,110 391,397 $2,652,784 
Sources: Nolan, 1935, U. S. Bur. Mines Mineral Yearbooks. 
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Figure 150: Stratigraphic column for Gold Hill mining district 
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of 5,579 feet (1700m) and is the largest mine in-the district. Production 


from the mine, with the exception of a small amount of gold ore produced 1892- 


1895, began in 1917 with the completion of the Western Pacific Railroad spur 


from Wendover to Gold Hill. From 1917 to 1929. a total of 1Lv1, 63/7 tons of 


ore were mined, containing an average assay of 4.66 percent arsenic, 2.07 percent 


lead, 0.725 percent copper, 4 ounces Silver and 0 


.007S ounces gold (Wilson, 


1958, p. 7). Most of the arsenic ore was mined and shipped 1923 to 1925. 


The Ochre Mountain Limestone was the host for the Gold Hill mine ore 


hedies. The ore an thevopen’ pit, near the summit 


SfeGolia Hi Llp is. very 


similar to that found in the Alvarado and Canes Spring mines and consists 


chiefly of wollastonite, oxidized copper minerals 


, and native gold.- Other ore 


was Gerived from coarsely crystalline, white, glassy quartz veins in Limestone 


near its contact with quartz monzonite. The veins contain disseminated tennantit 


chalcocite, chrysocolla, malachite, and azurite. 


Another kind of ore ccnsists 


primarily of arsenopyrite. Lesser amounts of pyrite, pyrrhotite, sphalerite, 


galena, and chalcopyrite were found in some parts 


ef the ore bodies; quarcz 


and calcite were the chief gangue minerals. Oxidized parts of ore bodies 


lead, arid arsenate minerals. These include adam. 
olivenite, mimetite, and beudantite. 


The workings of the Gold Hill mine Consist © 


te, austinite, conichalcice, 


£ two shafts, one vertical 


and one inclined and seven levels; at 80, 150, 300, 400, 600, 700, and 760 


feat. The vertical shaft is near the portal ef the adit (300-foot level) at 


an elevation of 5,579 feet (1700m). This shaft is 400 feet (122m) deep and 


bottoms at the 700-foot level. This level is also cut by the inclined shaft, 


700 feet to the south. From the inclined shaft the A007. 600), and 760-foot 


levels have been driven. There are several adits 


The glory hole is the most noticeable working see 


above the 300-foot level. 


n from the surface and has 


dimensions of 250 x 75 feet (76_x 23m), most of the upper levels were destroyed 
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by caving operations in its formation. The estimated length of workings of 
Pelee Witivnine areanspeetereet” (1Se5m)- 
Alvarado Mine 
The Alvarado mine is about a mile east of the town of Gold Hill anda 


half mile northwest of the Gold Hill mine. It is in NWNESE 31-7S-l1L7W and the 


shaft collar is at an elevation of 5,300 feet (1615m). The property is owned 


by the Woodman Estate and is near the contact of the Gold dill quartz mon- 
zonite stock and the marbleized Ochre Mountain Limestone. The mine consists 
of an inclined shaft, 250 feet (76m) deep, and 1,500 feet (457m) of workings 


from the shaft. Levels have been cut from the shart, at. 40,100, LOO, 150, 


and 200 feet (12, 18, 30, 46yyand Sim) (figure Lo2)s' , Ore minerals found in the 


mine are native gold, chalcopyrite, bournonite, covellite, galena, and 


malacnite. Gangue minerals found are wollastonite, spadaite, garnet, ASS eee 


vesuvianite, tremolite, and diopside. Native gold was locally abundant in 
the mine, where pieces as large as a bean were found. Early ore averaged 
better than an ounce of gcld per ton. Bullion assays indicated a fineness O£ 


0.750 to 0.850, although some was! 0.950 frre! (Nolan dOg5; for 31) - 


western. Utah Extension Copper Co. Mine 


fH 
(wal 


The Western Utah Extension Copper Co. holding consists of a ¢roup OF 
patented claims owned by the amenicen: smelting £ Refmning Co. that lie to 
the southeast of the- Golds,nii? mine in NENWSE 6-8S-17W at 5,750 feet (1753m) 
above sea level. Superficial exploration has been carried out on several 
places. on the ian but only one, the Helmet claim, has significant under 
ground workings. In 1977 ana 1928 200 tons of ore were shipped having an 
average content of 4.08 percent copper, 0.026 ounces oz gold, and 5.4 ounces 
silver to the. ton’ (Notan, 1935, p.. 446) - The property has been idle since 
1918. Workings on the eettet claim consist of a main tunnel and several 


higher levels. On all of the levels limited stoping has been done, 1,000 


(305m) of drifting has been done on the tunnel level and two interior shafts 


3978 
Figure 152: 


PLAN AND GEOLOGIC SECTION OF THE ALVARADO MINE 


Quartz monzonite 


25 fe) 


Plano of Alvarado mine workings. Blank areas aro limestone. 


Ochre Mountain 
limestone 


25 (o) 
Cee ete eae 


Geologic cross section through Alyarudo shalt. 


Adapted from Nolan, 1935, p. 129 


Bo? 


have been sunk from it. The portal of the main tunnel is at an elevation of 
5,751 feet (1752m) and is more than 250 feet (76m) lower than the summit of the 
east-west ridge beneath which it is driven (figure 153). 

The claim is on the Gold Hill quartz monzonite stock and ore is found 
in a quartz vein striking approximately north and dipping 60 to 70 degrees 
west. The ore is Mote completely oxidized from the grass roots to the tunnel 
level and consists of quartz, altered quartz monzonite fragments, and various 
iron, copper, and arsenic minerals. The vein ranges in thickness from 4 few 
inches to 3 feet (0.1-0.9m), in.some portions of the mine ore minerals cecupy 
only partvor the vein. \puipoice minerals found are arsenopyrite, pyrite, and 
sphalerite, oxide minerals include copper pitch and scoredite, . Locally 
are concentrations of blue-green chrysocolla, clinoclasite, and olivenite 


Rube Gold Mine 


The Rube Gold mine is located 1 1/2 miles (2km) north of Gold Hill town 


Sire Lene, SWSWSe eo wsoe law. There isan inclined shaft 300 Fone (9im) deep 
from which three levels are driven and two shallow Sharte. The shake col hax 
$s at an elevation 6f 4,975 feet (15lé6m) and the shaft is inclined 65 cegrees- 
Levels are cut from the shaft at 65, 150, and 300 feet. (20, 46, and Slim) and 
in addition there are 2,300 feet (701m) of drifts AnGwerosSsicucs yet ipa Ee eS 


open and accessible (figure LSA. 


The mine is cut in the Ochre Mountain Limestone and ore was At wen. welled 


ore shoots designated as the east and west ore bodies. | The ore shoots are thickly 


bedded, heavily fractured, and stronly hematitized limestone, locally heavily 
silicified. The hanging wall over the ore bodies is a dike with smearity eas t— 
west strike that dips 60 degrees to the north. The dike varies in thickness. from 
a few inches to 3 feet (15cm-Q.9m). Three types of ore have been shipped from 
the mine. The most common is an oxide lead ore consisting of anglesite and 


cerussite containing native gold in a fine-grained, silicified hematitized 


limestone. This ore grades into a less oxidized ore of galena and minor pyrite. 
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Plan map of the tunnel level of Western Utah Extension Copper Company 
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PLAN AND SECTION OF THE RUBE GOLD MINE 
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Native gold is enclosed in galena and embayed in a bluish-gray fine-grained 
limestone. Sulphide ore was stoped in the west end of the 150-foot level 
and yielded pyrite, galena, sphalerite, chalcopyrite, and molybdenite. 
Minerals identified are chalcopyrite, pyrite, sphalerite, wulfenite, and 
native gold. Molybdenite and galena were not recognized by El-Shatoury (1970, 
p. 32), who indicates some of his samples had a high arsenic content but 
that no arsenic minerals were recognized. The mine was a producer of figh- 
grade direct smelting gold ore and from F921 to 1927 22 shipments of ore 
averaging 7 ounces of gold per ton were made. Presently there are no known 
reserves in the mine. 

Rube Lead Mine 

The Rube Lead mine is located 1/2 mile (0-8km) northwest of the Rube 
Gold mine and about 1 1/2 miles (2. 4km) eee of Gold Hill townsite in 
SWNWSW 30-7S-17W. The elevation of the shaft collar is 5.025 feet (1532m). 
The inclined shaft, through which the workings were accessible, is 200 feet 
deep and inclined 65 degrees and four short levels having a total of 318 
feet (97m) of drifts, ¢cresscuts, atass copes extend trom Jit. These levels 
are cut from the shaft at'58, 150, and 200 feet (18, 30, and 6lm) below the 
collar (figure, 155) — pine g 70 were mine workings were in fair conditicn, 
except for some of the stopes. 

Rocks exposed at the surface and in the mine workings are the Prospect 
Mountain Quartzite, Ochre Mountain Limestone and quartz monzonite. Quartz 
monzonite is exposed only on the 200-foot level where it is in panna et with 
limestone and quartzite. The ore body occupied prominent fissures in ack ceey 


bedded, intensely silicified, hematitized and locally brecciated limestone in 


e 
2 


the Ochre Mountain Limestone. Cerussite and plumbojarosite are the ore 
minerals, early reports claim that a few pockets with nodules of galena were 
seen during development work. Small shipments of lead carbonate ore carrying 


small amounts of silver are believed to have been made from the mine. There 
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are no known reserves and no production figures available for the mine. 
Ud is. ilene 

The U. S. mine is owned by U. V. Industries of Salt Lake City and is 
located 3,500 feet (1067m) south of the Gold Hill post office east ofthe 
Ibapah road in SWNWSE 1-8S-18W at an elevation of 5,550 feet (1692m). The 
ground is patented, the original location was made in 1922. A small amount 
of copper ore was shipped jn 1923 and the shaft sunk on the mineralization 
passed through a scorodite (oxidized) zone 42 feet thick, followed by a 
thick zone of primary arsenopyrite ore. About 10,000 tons were shipped in 
1924 averaging 25.8 percent arsenic, 0.86 percent lead, 0.4 percent zinc, 
0.02 percent copper, 1.6 ounces silver, and 0.03 ounces gold per ton (Wilson, 
195535, Diol ety addition. to arzenie ore; smaller ore bodies were discovered 
with the principal metal values jn-.leéad. and silver. Wirth the 1926 decline 
in the price of arsenic the property became idle and remained so until 1943. 
From September, 1943 to January, 1945, the U. S. Smelting and Refining Co. 
mined 98,784 tons of 15.2 percent arsenic ore for the Metals Reserve Co. 

The ore bodies Of the/ii..~wSs mine gaceur tn Ce Upper eee of the’ Ochre 
Mountain Limestone near, 1ts Contact ieyiie overlying Manning Canyon Formation. 
The Gold Hill quartz monzonite stock is exposed on the Surface a short 
distance from the ore zone. Two types of ore are found in the mine; arsenic 
ore and lead-silver ore containing arsenic. Primary ore of the first variety 
contains are R oy chalcopyrite, jamesonite, and pyrrhotite. Quartz is 
the chief gangue mineral. Oxidized ore contains considerable scorodite and 
oxide zinc, copper, and arsenic minerals. Lead-silver ore containing arsenic 
haa arsenopyrite, pyrite, sphaleritel,; chalcopyrite, galena, jamesonite, 
aikinite, and stibnite as “tees Oxidized ore contained scorodite, 
cerussite and jarosite. The principal working of the mine is a crosscut tunnel 
to the ore body and is the chief means of access. It connects with 800 feet 


(244m) of drifts and crosscuts that make up the tunnel level. The working 


yak Sonat ee , ; deaths 


ae 


Fos ig 


level is another series of workings 20 feet (6m) above the tunnel level and 
a vertical shaft extends from this level to the surface. An inclined shaft 
extends downward from the working level and bottoms cn the 234-foot level 
which hae 700 feet (218m\y, of workings. +At the time of visit the portal of 
the tunnel level was caved and the mine workings were inaccessible (figure 156). 
Undine Mine 

The Undine mine in Lucy L Gulch is located 1 1/3 miles (2.1km) south- 
southeast of Gold Hill townsite at an elevation of .5,700,feet (1737m). The 
main working is in NESWNW 12-8S-1&W. At the time of visit Floyd Meyers of 
ibapah, Utah, held this property by location. The mineralization is in 
quartz veins in the Oquirrh Formation which SETI RGEN IS Novena Olp 35 CGegrees 
southwesterly. The ore minerals are galena, copper pitch, chrysocolla, 
native gold, and chalcopyrite. Gangue minerals are garnet, wollastonite, 
amphibole, green muscovite, chlorite, and séricite. There are no known 


reserves in the mine. 


bisateve Mane 
the Frankie mine is in Lucy L Gulch, 2000 feet (610m) wést‘of the sucy L 
mine in SWSENW 22-85-lew. “Workings of the mine consist of an) adue whose 
portal 1s; ae an elevation of 59972 feet (1820m);"with drifts and crosscuts 
exe ariias tis feet (157m) including stopés. An interior vertical shaft 47 


feet deep (l4m) connects with the shaft level 68 feet (Dim) from the, portal. 
The shaft level consists of drift totaling 155 feet (47m) on which stoping 

has taken place in two areas. In 1970 the mine was reported in good condition 
except for the stoped areas (figures 257 and 159). The mine was active from 


1916 to 1919 during which time’ the production was 3,056 tons of ore assaying 


4.8 percent copper, S./ percent lead, Q@-008 ounces gold and 1.5 ounces silver 


The ore is in the Ochre Mountain Limestone which strikes N. 3° "Wo and: GiLps 
65 degrees east. -The ore occurs at the contact of the Gold Hill stock and 


the Ochre Mountain Limestone. The ore minerals of the Frankie mine are bornite 


ace EXPLANATION 


| . 
| . . . . . - - . - 
: Dansit tippli 
| = ER ee 
| eae gaa fae Be Fault or fissure 
eo at. ao" 
; cy? Pater «ae . Strike and dip 
3 . ate 
Neg ; ! pa 
| = 
\ 
! 
|. = 
' t ' 
ie 
Ji 
i 
| 
i | 
| 
Ste EL See Nt es sas. Yin 1c es 
4 ot the U oe a) 
Figure 156: Workings 


@ooed from Nolan, 1005, pe tot 


Sulphide 


A(dennin 
formation) 


oxidized 


tou YFATICAL) 


VOATICAL SHAFT 


TO SURFACE 


ie) 
5 
3 
= 


Marble 


Jasperold 


Lime 
Xs licales 8 


a) 


Quarts and ; 
“Pp RQ sulphides. Some 
isaurb? &0 ‘ sulphides . ‘ 
"VERTICAL ae eae + ve 50 
ep ih ins Tbe 4 Oxidized 5 
TN CUM E Cart ofe Y P ' 
GypsuntX\ ‘ 
Quartz and : 
Feds 5 es Lime sllicate rock ' 
- Bwas ie a Commas i> hes Gee Be, ee, - 
a\\3 
a\ \r)e : 
1\ 20 : 
a) RN ; 
c % 
re) D ~ 
‘ E ‘ 7 a 
s : ie 
’ c 
uw /.N é 
‘ } ee 
5 % 3 ‘ 
S Raise pe struck i 
: FeAsS ot 20*conlace ‘ 
Y a¢ seported to of east 
Jasperold 
7 ‘ 
25° 2 ae A a5 loo rter 


5 
S 


2 :|| Lime silicate rock 


’ 


Hamatitized limestone 
(GH-F-6) 


62 


Shear zone in 
garnetiferous lime- 
stone with chalcopyrite, 
pyrite and matachite 


Pras : 
As { XRAY FLUORESCENCE tNALYSIS 
| Sempie (ppm) 4 
No ! Roa eS If Mo Miele 20 | Cu ij Mn 
j 92 { 
BS 
4 43478 144 144 VS22 1 
4538 57 
EXPLANATION N 335 fees 939 | 347 | 
ess j 76 | 2884 | 
td Shaft ; 9 
Xj Winze 
G Ore chute 
f~—COWWoorking above : bat Oo 40 Ft. 
77 Drdcifivievel = a a EE ESS 
Scale 


4-07 


Figuré’;.157: 


PLAN OF THE WORKINGS OF THE ADIT LEVEL OF THE FRANKIE MINE 
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PLAN OF THE WORKINGS OF THE SHAFT LEVEL OF THE FRANKIE MINE 
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tO? | a 
and chalcopyrite with their oxidation products; copper pitch, conichalcite, 
chrysocolla, and malachite. some galena and its alteration products, cerussite 
and anglesite, are also present along with scheelite. Gangue minerals are 
tourmaline, garmet, diopside, amphibole, apatite, quartz, CaALcLLe;. PV EE Cen 
and humite. There are no remaining reserves in the mine. 

Garrison Monster Mine 

The Garrison Monster mine property consists of 27 patented claims on 
the northeast tip of Dutch Mountain. The Garrison Monster Porphyry incline 
is located in SENWSE 2-7S-18W at an elevation of 5412 feet (1650m) and is 
caved approximately 100 feet (30m) from the portal. There are P5200 Great 
(366m) of workines associated with the Porphyry incline located on the 
Consolidated claim. The ore body strikes N. 30-60° E. and dips 30 degrees 
northwesterly. Ore minerals are cerussite, plumbojarosite, hemimorphite, 
smithsonicte, galena, and malachite. Gangue minerals are sandy Golomite, 


calcite, barite, limonite, and hematite. 


rrnto- te nOuUntaieotheat folhows-a fault :stuiking N- 55° Ey and dipping, .6> 
degrees to the west Alteration is noticeable along this fault and lead 
Carbonate may be presence. The drifct was extended 1135 - feet (343m) before 1c 
was abandoned; no stoping was done in this dritt.) The portal of the adit is 


Jnn2s7S-LEN ate-an elevation of S Loo urea t. 

Workings on the Uncle Sam claim in Royal Gulch are 1500 feet (457m) 
southeast of the cabin in Royal Gulch on the northeast side of the gully- 
Minerals exposed at the surface are plumbojarosite, and the gangue is composed 
of barite and limestone. A chute extending to the gully bottom indicates that 


some shipments of ore may have béen made from this claim. Another working: 


e 
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of the Garrison Monster mine property, probably developed after 1935, is 
located in NE 2-7S-1&W at an elevation of 5,000 feet (1524m). The portal of 
an adit is caved and the dump suggests several hundred feet of workings. High- 


grade lead-zinc carbonate ore remains on the dump as well as limonite and hematite. 


F/O 
Evans Mine 

The Evans mine property consists of 21 patented claims belonging toa « 
Mr. Johnson of Salt Lake City and covers a large part of Royal Gulch adjacent 
to the Garrison Monster property at the north end of Dutch Mountain. Workings 
consist of shallow pits, shafts, and tunnels located at various places on the 
property. The Evans mine is located 1/4 mile (0.4km) from the mouth of Royal 
Gulch in NENWSE 10-7S-l18W at an elevation of 5,593 feet (1705m). t consists 
of an adit driven into the northeast side of Royal Gulch which has 700 feet 
(213m) of drifts and crosscuts. Two winzes were sunk below the adit level 
and are 60 feet (18m) deep each. Ore is in highly fractured Madison Limestone 
and is of two varieties: galena-barite replacement deposits and quartz-tetrahedrite 
veins. The galena-barite ore bodies are oxidized to cerussite-plumbojarosite 
and only residual galena is present. A small amount of lead ore remains in the 
mine. < 

Spotted Fawn (Silver Hill) Mine 

This mine is located in Spotted Fawn Canyon on the east side of Dutch 
Mountain in SENWNE 14-7S-18W at an elevation of 6,450 feet (1966m). Shipments 
of 78 tons were made from the property during the years 1901 to 1917 averaging 
18.1 percent lead, 0.38 ounces gold»and: 25.1 ounces’ ‘silver to the) ton. 
Workings are on both the north and south sides of the canyon. On the north 
side are two shallow ‘shafts and an ada@ie with 225 feet (69m) of Pdrirts) and crosses 
cuts. It is cut in Middle Cambrian Busby Quartzite and mineralization consists 
of a little limonite, possibly some.oxide lead ore. “An adit fs on” the sen 
side of the canyon which intersects ah ore body Striking N. 15" E. and dipping 


50-65 degrees to the west. Ore minerals are anglesite, cerussite and galena. 


e 
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The gangue minerals are quartz and calcite. The ore body pinches out with 
depth, 5 tons of ore might remain in the mine. 
Boston Mine 


The Boston mine is located in NESWNW 7-8S-17W at an elevation of 5,700 


Fil 


feet (1737m) and is owned by the William Barkely Estate. Workings consist 
of a shallow shaft and a prospect pit. The vein strikes N. 40° W. and dips 
45 degrees southwesterly. Observed ore minerals are arsenopyrite, plumbo- 
jarosite, and scorodite. Some arsenates of iron, lead, and arsenic are 
also present. There are no reserves in the mine. 
Success Mine 

The Success mine is located in SWNESE 8- 8S-1/7W at an elevation of 
5,550 feet (1692m) and is patented and owned by Clyde Wilson of Salt Lake 
City. the ore bodies of the Success mine are an veins in the Gold Hill’ stock 
en strike northwesterly and dip 30-45 degrees to the west. The veins are 


a few inches to four feet in thickness. The permanent water table was 


encountered at 65 feet (20m) and primary ore was found below. The oxidized 
ore near the surface consists of jarosite and plumbojarosite. Primary ore 

consists of arsenopyrite, galena, sphalerite, and tennantite. The principal 
gangue mineral is white, coarsely crystalline quar~z. No reserves remain in 


the mine. 


Climax Mane 
The Climax mine is located on the norin sicge of Rodenhouse Wash in 


NWNENW 17-8S-l17W at an elevation of 5,300 feet (1615m). The mine and property 
composed of 12 patented claims is cwned by Julian Simpson of Maori, Hawail. 
The main workings consist of a vertical shaft, 150 feet (46m) deep, ona vein 
that strikes N. 82° W. and dips 89 degrees south. 250 feet (76m) of drifts and 
crosscuts have been driven from the shaft. Nolan (1935, p. 147) reports a 
shipment of two cars of ore containing 27 percent lead and 29 ounces of silver 
to the ton was made. Ore minerals are galena, sphalerite, and arsenopyrite. 
Gangue minerals are sicerite, pyrite, and quartz. in 1976 the shaft was Cavec 
* 

and flooded. There are no known reserves left in the mine. 

Cash Boy or Mammoth Mine 


The Cash Boy mine is located 1/2 mile (0.€km) southwest of the Calleo- 
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Gold Hill road in SWSWNE 9-8S-17W at an elevation of 5,450 feet (lé6lm). F 
Floyd Meyers of Ibapah holds these claims by location. Two shallow shafts, a) 
2,200 feet (670m) apart have been sunk on shear zones in quartz monzonite which 
contain lead-silver ore shoots. At the northern shaft an ore shoot strikes 
N. 80° W. and dips 60 degrees southwesterly. At the southern shaft the strike 
of ore is N: 50° W. and the dip is 40-60 degrees to the south. Mine develop- 
ment has not. shown that these two shear zones are connected. Ore minerals 
are galena, sphalerite, arsenopyrite, anglesite, cerussite, and locally 
wulfenite. Gangue minerals are quartz and pyrite. There are no reserves left 
in the workings. 
Cyclone Mine 

The Cyclone mine is in Barney Reeves Gulch in, NWNE 1i-9S-15W at an 
elevation of 5,935 feet (1809m) and is held by Hilda and Danene Probert of 
Ibapah, Utah, by location. The workings consist of an, inclined shaft, from & 
which a @rift has! been run for more than 400 feet (122m) at a Cepth.o£,80 
feet (24m) The mineralization has also been expiored by an adit, the 


portal of which is, North of -tne share. Shipmentsof Wead-e2 byverniore twere 


A mineralized dike, that is 4 feet: (3.1m) wide at the surface, contains 
plumbojarosite, galena, spnalerite, arsenopyrite, and chalcopyrite in a 
gangue of quartz, pyrite, and limonite. The host rock for the dike is the 
Gold Hill quartz monzonite stock. A composite of 11 samples from an ore 
shoot shows 0.03 ounces gold to the ton, 6 ounces Silver to the, “con, Ora 
8.2 percent lead, 0.5-1.7 percent copper, 0.5-3.8 percent ZiNC peenaL CO. otra 


percent arsenic. No reserves remain in the workings. 


e 
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Midnight Adit (Copper Queen Midland Mining Co.) 
a 
The Copper Queen Midland Mining Co. property is staked by Fioyd Meyers (& 
of Ibapah, Utah. Workings are located in NENENE 2-9S-18W at 6,250 feet (1905m). 


Several veins have been prospected by the Midnight adit, shallow pits and 
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shafts. The Midnight adit has 620 feet (189m) of workings (figure 159). 
A vein is exposed along the entire length of the tunnel which ranges in width 
from 1-5 feet (0.3-1.5m) and strikes N. 15-30° E. and dips 25-40 degrees west. 
Ore minerals in the mine are arsenopyrite, galena, sphalerite, chalcopyrite, 
and plumbojarosite. Gangue minerals include jarosite, pyrite, limonite, 
and fragments of sericitized wall rock. No reserves remain in the Midnight adit. 
Wilson Consolidated Mine 

The Wilson Consolidate mine is located 2,500 feet (762m) south-southwest 
of the Yellow Hammer mine on the northeast side of Clifton Flat. The shaft 
collar is in SESENE 23-8S-l€W at an elevation of 6,240 feet (1902m). Workings 
consist of a 75-foot (23m) deep shaft and an adit 300 feet (9lm) long. A 
winze has been sunk from the adic which connects with the bottom of the shat. 
Ore has been stoped from this winze whieh has yielded gold, bismuth and tungsten 
values. Ore minérals ino this deposit include bismuthinite, bismutite,bismite, 
native bismuthp nativesgoid, stolzite, and ermeeiiece.. Stolzite isa lead mineral. 


Gangue minerals are principal ls 


a 

1Q 
(6 
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ana eaicite. Small» tonnages of high- 


grade bismuth ore have been produced since the discovery of minerali zation in 


ct 


1905. The property was operated for tungsten @uring World War iI. There are 


‘no lead reserves in the mine. 


Reaper Mine 

The Reaper mine is located approximately 1500 feet (457m) east-southeast 
of the Yellow Hammer open pit in NWSESW 24-8S-18wW, the elevation of the shaft 
collarsis 6190 feet (ishym). “TheReaper is developed by a vertical shaft, an 
open pit, and several prospect pits. The shaft is 10S feet (32m) deep and nas 
two levels, one extending from the bottcm of the shaft and the other extending 
from the shaft 56 feet (17m) higher (figures 160 and Pet). wine “ore. body is 
a pipe-like pegmatite and ore minerals are scheelite, molybdenite, small 
quantities of native gold, powellite, chalcopyrite, native copper, and galena. 


The main gangue minerals are quartz, actinolite, and orthoclase feldspar. 
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Adapted from Thomson, 1973, Pp. 25 
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PLAN OF THE MAIN LEVEL OF THE REAPER MINE 
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Minor gangue minerals include tourmaline, hornblende, muscovite, chlorite, 
biotite, calcite, albite, spadaite, epidote, titanite, diopside, barite, zircon, 
magnetite, hematite, and jarosite. The Reaper property produced a moderate 
amount of high-grade tungsten ore during World War I. During World War II 
the dumps were worked for their tungsten content, but no work has been done 
underground since 1918. There are no lead reserves in the mine. 
Herat Mine 

The Herat is 400 feet (122m) southeast of Clifton on the south side of 
a low hill in NESENE 25-9S-18W at an elevation of 6,200 feet (1890m). The 
Herat mine workings are among the earliest in the district. Remnants of an 
old stack of a smelter can still be seen on the hill above the mine. The 
mine production figures are unavailable. Slag from the smelter dunp has been 
shipped in recent years. The mine workings are cut in the Ochre Mountain 
Limestone which has been thoroughly altered to a lime-silicate rock. Ore 


minerals are plumbojarosite, cerussite, anglesite, limonite, hematite, Drown 


and green scorodite, and perhaps arsenopyrite. Large amounts of dark-brown, 
massive iron Oxides remain on the dump. The Herat mine is on patented claims 
cOMmtroLhbed by Lie Watson Estate or Sale Lace C1 No reserves of lead or 


Southern Confederate Mine 
The Souther Confederate mine is one of the oldest in the district and is 
on a high ridge southeast of Clifton at the end of a road in SWNWSE 30-85-1/W 
at an altitude of 6,742 feet (2055m). Much of the ore from the mine was sent 
to the old Clifton smelter. Small shipments were reported by Nolan (1935, pb. 147) 
for 1918, 1919, and 1926 which averaged 30 percent léad and 30 ounces of silver 
onsets er Se Ze ve SOKO Demy Arid. mere were also present in small quantities. 


Ore is -fotnd!) in wa shear. zone wa wto 20 feet. (6m). ian width that Str Kes Ns DOr. Be 


and dips 75-80 degrees southeast. The Gold Hill quartz monzonite stock is the 


F/8 


host, which is altered to a dark green. Alteration consists of sericitization @ 
and introduction of fine-grained quartz and ericn rs In the shear zone, lenses 

of lead ore as much as 2 feet in width and up to 50 feet (15m) in length have 

been found. Development consists of a 150-foot (46m) deep shaft on the eta 

Ore minerals are anglesite, cerussite, plumbojarosite and galena. Anglesite 

js the most abundant lead mineral. Small amounts of azurite and malachite are 

also present in the ore. Gangue minerals are coarsely-crystalline quartz and 

limonite pseudomorphs after pyrite. Coarse breccias in the vein and gouge in 

the ore shoots were formed by post-mineral faulting. There are no known reserves 
remaining in the mine. 


Red Jacket Mine 


Hy 


. The Red Jacket mine is located near the tep of a hill less than a hal 
mile (0.8km) southeast of Clifton and immediately north of the Southern 
Confederate claim in SWNWNE 30-8S-17W at 6775 feet (2065m) above sea level. € 
The Red Jacket claim is patented and workings consist of several tunnels and 


at least one winze.w | Perhaps 5 


Gold Hill quartz monzonite stock. Ore minerals include anglesite, cerussite, 
galena, green crystalline mimetite, wulfenite, and plumbojarosite. Gangue 
minerals are quartz, pyrite, limonite, and jarosite. No reserves remain in 


the mine. 


The Bird mine is located on the Southern Confederate mine vein to the 
Gast in SWNESW 30-SS-l7W at an elevation Of 6,650 feet (2067m).” Workings 
consist of an adit driven southwestérly along the vein which strikes northeast 
and dips 75 degrees southeasterly. The claims are held by Julian Simpson of 
Maori, Hawaii. Ore minerals are anglesite, cerussite, plumbojarosite, galena, C 


malachite and azurite. Gangue minerals are quartz, limonite and jarosite. 


$19 a Ms 


No reserves remain in the mine. 
Monocco Mine 


The Mcnocco property lies 5.5 miles (8.8km) south of Gold Hill and 10 


miles (l16km) northeast of Ibapah. The mine is in NENE 36-8S-18W at an elevation 


of 6,840 feet (2085m). The property is composed of 12 patented claims owned 


by Floyd Meyers of Ibapah, Utah, and was first worked in 1917. Between 1917 


and 1920 786 tons of copper and lead-silver ore averaging 10.17 percent copper, 


3.52 ounces silver, 0.002 ounces gold and 0.88 percent lead were mined. The 
property continued to be worked intermittently in the late 1920s and 1930s. 
Mine workings ~onsiet ef enounolined sate, severalvadits, four open) pits and 
numerous prospect pits (figures 162 and 163). Mineralization consists of vein 
and bedded replacement Geposits in the Oguirrh Formation. The veins strike 

N. 45° E. and dip 60-90 degrees northwesterly, are i=6. feet (0. 3-2m) wide and 
are exposed 100-1200 feet (30-366m) alon strike. The replacement deposits 
are in a select bed near the contact with the underlying intrusive, Minerals 
include galena, cerussite, Dlumbojarosite, malachite, chrysocolla, native ceopp 


azurite, pyrite, limonite, hematite and quartz. The mine hes a ‘potential 
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SURFACE GEOLOGY AND VEIN SYSTEM OF THE MONOCCO PROPERTY 
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Figure 163 
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PLAN AND SECTIONS OF THE MONOCCO PROPERTY 
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Lakeside District 

The mines of the Dakesidé fining district are located in “two areasior 
the Lakeside Mountains; a northern group near Monarch Canyon and a southern 
group just north of Delle (figure 163). The general area is about 40 miles 
(64km) northwest of Tooele and 50 miles (80km) west of Salt Lake City. A 
small amount of ore, 20,000 to 25,000 tons, has been producedsfrom the” district 
since, Lt was eStablished’in 1871... A-little cre was shippedsfromeithie to 14/4 
and several carloads were shipped between 1917 and 1924. The annual production 
figures for 1925 and thereafter are listed in table 41. Possibly 4.1 million 
pounds of lead, along with lesser amounts of zinc, copper, gold and silver, 
were produced. from?’thé -district (SodiVine, 1964, po 332). 

Carbonate is the dominant rock type in the two areas. North area geologic 
units include the Cambrian Marjum, Nounan-St. Charles and Ordovician Garden 


City Formations, and south area units include the Devonian Jefferson Dolomite 


and the Mississippian Deseret and’ Humbug Formations (figure 164). Ore is 
generally found as lenticular replacemens and: ftisstire| vein deposits in. the 
carbonate rocks, Faulting is the princifal one sontrol and proviced concuits 
for mineralization. The north deposits are largely oxidized containing smail 


amounts of residual sulfides. In the south sulfide minerals dominate. The 
primary commodities are lead and silver, with minor amounts of zine and gold. 
The district has an ore potential of 100,000-200,000 tons of low-grade lead- 
Silver-ore, 
Monarch Mine 

The Monarch mine is in Monarch Mine Canyon, an eastward drainage 12 miles 
north of the, southern endvof. the ‘Lakeside Mountains. The mime as 92 mites 
(3.2km) into the canyon west of the Monarch Well in SENWNW 11-2N-9W at an 
elevation of. 5,220. feet (159 tm etnias 70 (per Cent rot Nemes tr tcre prcmuc lion 
can be assigned to this mine. Access to the Monarch mine is through an adit 


1,200 feet (366m) in length, and two inclined shafts. Raises and winzes extend 
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Figure 163: 


LOCATION MAP OF THE LAKESIDE MINING DISTRICT 
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Table 41: PRODUCTION FIGURES, LAKESIDE MINING DISTRICT, 1925-1976 
(Minerals Yearbook, U. S, Bureau of Mines, 1925-1959 and Stowe (1975) 


, é 


< 


Ore Producing fine ozs, Lbs Monetary 

Year (short tons) Mines Gold Stlver Copper Lead Zine Value 
EE OEE a 
1925 iss l i 2. == BOAT? de ex. 2 
1926 2 l (1 carload of ore shipped) 2 
192? ? l ree carloads of ore shipped) ? 
1928 4 il several carloads of ore shipped) 9 
1929 =} 2 ‘e carloads of ore shipped)’ ? 
1930 -- 0 no shipments) $0 
Loot ? L (L carload of ore shipped) ? 
1932 178 i ~- ' 248 -- 65, goo -- $2,027 
1932 495 1 B3...0 564 724 293:, 887 -- o7, 200 
1934 200 2 1.49 368 537 54,675 =e $2,356 
1935-6" 237 3 0.60 249 313 78,950 - $3,384 
1937 3,627 i a 905 380 198'000 ot $12,428 
1938 149 3 a 198 204 58,478 e $2838 
2935 390 S. ~- 461 423 120,681 -- §6,029 
1940 3,034 3 Loe. ten 3,000 665,080 - $35/164 
1941 1, 406 3 00 ebeates 2'200 270,700 = $16,587 
1942 1059 2 o- 585 - £75,400 Le ADO sano) , 228 
1943 527 2 2.00 329 900 122,200 oe 59° 586 
1944 680 L 3,00 512 1,200 155,800 -- Sio 09S 
1945 160 2 a 135 200 76,000 ° 7. B60scesues, LO4 
1946 -- 0 -- -- -- -- -- 0 
1947 29 l we 31 <z 6,000 4,300 tyes, ; 
1948 164 -- 106 200 Dd cal 2,400 5,340 
1949-55 0 (no production) $0 
1956 1 1 -- ck (abe -- 700 -- $113 
1957-60 0 (no production) $0 
2964 ? 1l => 34 or a TOU 200 $682 
1962-1976 0 (no production) SO 

Totalsi-).22,890+ 93709 B,OeL Out 2420476083 26,100 $134,934 
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Figure i164: 
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from the main level, many areas have stopes. The total length of workings 
amounts .to 2500-3500rfeet. 

The ore follows veins and faults as replacement bodies in the limestone, 
dolomite, and shale beds of the Cambrian Marjum and Nounan-St. Charles For- 
mations and in the Ordovician Garden City Formation. The ore bodies are 
generally lenticular in shape with a strike of N. 30° W. and an 80 degree 
southwesterly dip. The ore minerals are oxides with small amounts of residual 
galena and sphalerite. Ore minerals include cerussite, hemimorphite, smith- 
sonite in a gangue of limonite, calcite, and aragonite. Heyl (1964) reports 
100,000 tons of lead-silver ore blocked out in the mine, but that mining 
difficulties and the low ore-grade would make it unprofitable. 

Georgia Lyn Mine 

The Georgia Lyn mine is located 5 miles (8km) north of Interstate Highway 
80 in the southern Lakeside Mountains in SWNENW 7-1N-8W at an elevation of 
5, #7G: feet Cis Jon) ne mine is reached from the Interstate Highway Exi © cat 
Delle and following a dirt road northerly. The mine's ‘only record*of pro=- 
duction is 11,400 pounds of zine in 1942, the total production is probably 
small. - Recess to the workings is py ja vertical shere with three levels at 


65) \2004(fand 125 feet £20, BU, and 38m), these include '1,479 feet (451m) -of 


drifts, crosscuts and stopes. The host rock is the Mississippian Deseret 
Limestone. Ore was deposited as tabular replacements in a limestone bed and 
is controlled by a fault. The ore minerals are galena, cerussite and smith- 


Ser! 


sonite in a‘ gangue of calcite. 
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North: Tiptic District 

The North Tintic mining district takes in the area north of the Tintic 
and East Tintic districts (figure 165). It straddles the Utah-Tooele County 
line, but the majority of production has come from the Tooele County side 
of the district. The southern boundary is a line extending east and west 
through Packard Peak and the northern boundary Veay i ve-Mi le Pass. Four mines 
have produced ore in the Gistrict, the bulk of which has come from the 
Scranton mine. Two of the four mines are discussed. The seeking of northern 
extensions ef the north-south oxe runs in the Tintic district resulted in the 
discovery of mineralization. The first: locations were made in 1886 on the 
Scranton property. The district has produced moderate amounts of lead and zinc, 


perhaps 15 million pounds of tne former and 25.milgien pounds of .the latter, 


along with minor amounts of copper, gold, and silver. The production of the 
district is summarized in table 42. 
Taeioremmedies Of Ene aietrict: GCccuir as refblacements) in Paleozoic 
Garbonate rocks along or néar faults. Most of the ore has been oxidized and 
only minor amounts of sulfides have been founds the district has a good potential 


for future production of lead-zine ores, especially in the area of the 
Scranton mine. Mines and prospects not fully discussed are summarized in table 
AS . 
New Bullion (Balhninch). Mine 
The New Bullion, formerly called the Balhincn, is located 6 miles (¢.6xm) 
northwest. cf Fureka. The mine is in the right hand fork of Miners Canyon 1/2 
mile (O.8km) from the mouth a the canvon. The property consists of. fourvclaims 


located in 1887 and patented in 1902. The ownership passed feom ths He ler 


Mining Co. to the New Bullion Mining Co. in 1905. Surface ores, valued at 
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.. 1, New Bullion mine 
2: Scranton mine ~ 
Figure 165: Outline map of North Tintic minang districe 
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Table 42: Lead, zinc, COpper, gold, and silver production from North Tintic mining district, 1902-1976: 


b2¢ 


Years Tons Lead/Ppounds Zince/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1902 bees 340,850 es aie elie 526 $14,254 
1903 437 287,482 a ei Jae 654 127501 
1904 385 310., 409 ae pacer oa 741 14,004 
1905 2,000 1,400 ,000 cia orate sree 6,000 69,424 
1906 (Rane 956,060 25176 7200 eo aaa at ae ae | TOLL TA 
1907 10,765 953,759 4,154,988 --- --- 2,534 297, 366 
1908 1 em Bs: 663,708 ced cane | =e 2 A380 29,114 
1909 4,028 389,427 Lies 7 S42 “== os 994 1155409 
1910 SE 549 ,069 De bas TO Saas Dison 969 178,210 
1911 9,020 2, 313 7093 APY ua TA 182 Lge 2,909 340,427 
19.12 4,972 1, 763,623 860,222 ene aS 4,410 1437398 
1923 918 iis eas OG 28 ae rime a 246 29,182 
‘ch oe oe 212 76 , 293 19,730 --- --- 121 4,102 
LOLS no production 
1916 A eck 179,686 e730 045 men So 270 244,574 
Osc] Big 1,091,346 654,601 aa secon 4,033 164,658 
1918 “large output of lead=zine ore” 
1919 “considerable zinc and some lead produced" 
1920 "oxide zinc ore shipped from the Scranton mine" 
1922-1925 no production 
1926 "a little lead-zinc ore shipped from the New Bullion and Scranton mines" 
1927 "2 cars of ore shipped from New Bullion and 1 car from the Scranton mine" 
1928-1932 no production 
1933 “legs than 5900 pounds of lead produced, no eine 
1934-19 36 “no production 
19)37 245 30 , 000 84, 000 aie 84 y re 
1938 118 As ree ei A0,9793 5 65 2,876 
19.39 30 13,233 mare oda 28 648 
1940 Se 23,600 = 168 69 §, 283 
1941 396 13,400 113,600 me 52 9,283 
1942 109 12,600 Be /O0 ees 59 bre? > 
1943 35 3,600 oO aan 62 943 
1944 30 1,200 &, SOG == --- 723 
1945 45 P7500 & 200 ——+ 45 RE 
1946 2,900 210,000 366,000 2,500 1,464 69,480 
1947 633 40,000 86,000 400 390 16,638 
1948-1976 no production 
UL et MER hse rh So 
Vee Sro7s+ 11,774, 102+ ROSE ee 3, 301+ 38, 857+ $1,959 , 865+ 


Table 43: 
Prospect 


Lehi-Tintic mine 


Tintic-Prince 


FSO 


Location 


NW22-9S-2W 


NE33-295-20 


Hot Stuff SW% sec. 22, T.95., 


Tintic- 


Humbolt 


Deprezin | 


Farragut 


Balhinch 


Silver Bell 


Selma 


Ro W. 


NE% sec 13, T.9 S., 
Ri2 We 


44 sec.(25, 7. 9S 
R3 W. 


SE, sec.'36; Ts 9S.) 
R.3 W. 


SW% sec. 29 and 
NW Wosec. 32, T.9 S, 
R23 We 


NW% NE sec. 5, 
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Prospects in the North Tintic mining district 


Remarks 


Oxidized lead minerals in a gangue of 


jasperoid and dolomite, occurs in fissures 


in footwall block of Lehi-Tintic fault. 
small quantity of ore shipped, content of 


silver low. 


A 


Ore is pyrite, galena and quartz replacing 


fault gouge in brecciated zones along 


normal faults. 


Films and veinlets of copper pitch 
in crumpled shale; deposit is ex- 
plored by pits, an adit, and 2 in- 
clined shafts. Area is favorably 
regarded from standpoint of explo- 
ration possibilities. 


Lead, zinc and silver reported in 
calcite veinlets in fault zone; ex- 
plored by 2 shafts.* 


Some bismuth and traces of gold 
and silver reported in north-north- 
west trending jasperoid mass; ex- 
plored by drifts from a shaft.* 


Lead, copper, silver and gold re- 
ported in jasperoid; deposit is ex- 
plored by an adit and shaft* 


Oxidized lead and zinc ore was 
mined from small near-surface ore 
bodies in unaltered Madison lime- 
stone. Ore is similar, and probably 
related to New Bullion ore bodies. 
Quantity of ore produced not 
known, but believed to be small. 


Copper carbonate minerals occur 
with calcite in brecciated dolomite 
along a northwest-trending fissure 
that is close to a fault of large dis- 
placement. Rocks adjacent to large 
fault considerably altered. Area 
may warrant further exploration. 


Small quantities of lead and prec- 
ious metals in large cavernous pipe 
of low-grade iron ore; explored by 
an adit and drifts from a shaft.* 


*Data from Lindgren, Loughlin and Heikes (1919). 
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$35,000 net in lead and zinc, were mined from the procerty in 1897 (Butier 
and others, 1920, p. 416). Small and sporadic shipments of ore between 1906 
and 1955 totaled 1528 tons containing 2,364 ounces silver, 261,257 pounds 
lead and 388,518 pounds of zinc. This ore averaged 8.5 percent lead, 12.7 
percent zinc, and 7.2 ounces of silver te the ton (Disbrow and Morris, 1957, 
pela L Ns 
The New Bullion area is underlain by sedimentary rocks ranging in age 
from Late Ordovician to Late Mississippian (figure 166). Mineralization is in 
the lower member of the Madison Limestone and cccurs as emall (bonches jof ore 
along north-trending fissures (Lindgren and Loughlin, 1919, p. BR OE 3 Poe 
ore bodies are localized along fractures with small displacements in the 
henging wall block of the New Bullion fault. Minerals in the ore are cerussite, 
smithsonite, hemimorphite, calena, sphalerite, limonite, calorie, dolomite, 
and quartz. Disbrow and Morris (1957, p- 144) mention a body of Oxidized 
ore,containing 2,700 tons, that might remain in, the Mine. «There are no other 


reserves in the mine. 


The Scranton mine is in Barlcw Canyon, Pee Ties (2. tin). from the mouth 
of the canyon, 9 miles northwest of Fureka. The mine is in SESWNE 8-9S-2W 
at an elevation of 6,430 feet (1960m). The property censists of 25 patented 
claims which were located between 1886 and 1891. The mine has produced at 


lgast 62,411 tons: of ore averaging 0.69 ounces silver, 0.5 percent lead, and 
16.7 percent zine. This ore contained 11,900,099 pounds lead and 20,920,306 
pounds zinc along with 11.57 ounces of gold and 3,749 pounds of copper. The 
gold and copper of most of the ore was not recovered. Most of the production 


came before 1950. 


e 
2 


The ore bodies of the Scranton mine are associated with the north-south 
trending Scranton fissure (figure 166a)andad are replacements of the Mississippian 


Madison Limestone. The ore bodies are nearly all oxidized and consist of 


Figure 166: 


GEOLOGIC MAP OF THE NEW BULLION MINE AREA 


Ceelegy by AL. Dineen 956 


<7 

tage 

Bet { 1000 o 1000 rocorctr 
/ SS oe es es > 


EXPLANATION 


—— 


Alluwium and colluvium Contact 


Doshed ere cpoprosmmalely loceled 


| Humbug formation ee, 
Fouit 
co 
——saar 


= 7 Doshed wher approsrimately located, 
= Deseret limestone golted where comecaled. 
= ear Madison limestone ' =o | 
= : Upper member Strike and dipof beds 
5 P : { 
M | j 
BRE do UJ a | 
Adit | 
= Pinyon Peak and x C | 
= Victoria formations Prospect pil 
| 
Zz ; | 
= OSDb] Bluebell dolomite “J : 
Shaft 


ag 


Fish Hoven dolomite ; 
Open pil or caved stape i 


Orde, 
“~—-s~—- 


| 
| 
| 
| 
| 
| 


Adapted from Disbrow and Morris, p. 145 


432 


Figure- 166a: 


GEOLOGIC MAP OF THE SCRANTON MINE AREA 
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Figure 167: 
PLAN AND LONGITUDINAL PROFILE OF ORE BOKIES IN SCRANTON MINES 
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Figure 168: 


GEOLOGIC MAP OF THE MAGAZINE WORKINGS 
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cerussite, smithsonite, and hemimorphite; sulfide mineralization has been 
encountered in the lower workings of the mine. The mineralized zone in the 
mine is 3,000 feet (914m) long, 400 feet (122m) wide and 600 feet (183m) 
deep. Mine workings consist of a snaft and several adits. Total workings 
are approximately 7,500 feet (2286m) in length (figures 167 and L653) 4" Tie 
authors estimate the mine has reserves of at least 20,000 tons averaging 

4 percent zinc, 2 percent lead, and 0.1 ounces silver per ton. Exploration 
in the area may discover additional ore. 
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Dohiz. DiStre ce 


The Ophir mining district 35 located 11 miles (18km) south of Tooele 
at the town cf Cohir, encompassing Dry and Cpnir Canyons on the southwestern 
side of the Oquirrh Mountains. The a@istrict and its mines are located on 
figure 169. The first discovery of ore was made in 1865 on the St. Louis 
lode, now the Hidden Treasure mine, and since then the district has produced 
many millions of dollars worth of lead-silver cre. Production was continucus 
from 1870 until the closing of the Ophir Hill mine in to72:. tie, cistrict. has 
heen dleusimee that time. The district has produced about 356,424,846 

.t 

pounds of lead and 828,241,753 pounds of zinc valued at $25,784,404 and 


$9,021,462 respectively along with significant amounts of copper, silver, and 


gold. Production figures are tabulated in table 44. 
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SCOCATION. MAP_OF THE OPHIR MINING DISTRICT. 
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Table 44: 


Years 


1870-1900! 


lealculated from combined Ophir-Rus 


Lead- zinc-copper-gold- 


Tons 


Lead/Pounds 


Zinc/Pounds 


Copper/Pounds 


e Bl SO pasos 


1 Bo6- its 


Gold/Ozs. 


6,056.84 


Metals produced tn Ophir mining district, 1901-1927 


: Gold Bliver | Copper 
- Ore (short = a 
Ao tons) Fine 
a RS Valuo Pounds Va)ue 

Ea Ane Skee « 79, 600 192 V7 $3, 089 312, 202 $187, 378 1, 199, 476 $200, 312 
et rear asia Ripe mein 34,115 164. 23 2, 307 252, 326 133, 733 914, 622 111, 462 
C2 eee ee ee 34, 006 182, 28 3, 768 200, 627 140, 739 905 291 132, 342 
ee eee takin cape eee » 37, 671 186. 02 2, B46 240, B87 137, 08 1, 018, 577 127,322 
Se ee ren ror 6 30,172 2u8. 00 4, 300 £05,531 160, 3&1 1, OV2, 784 170, 474 
Pe te eB rane aia eee a + 40, 848 249. 00 & 147 257,176 172, 207 J, 66, 831 302, 208 
En re > 60, 24) 895. 20 & 109 335, 376 221, 348 739, 203 147, 841 
ba Bd eet RR ree » 63, 002 221.64 4, 682 328, 600 374,101 1, 053, 359 130, O43 
Me ee ee eta mmae alas » 48, 354 219. 73 5, 782 242, 340 126, 017 736, 618 95,747 
wh ope ee BAR ee: > 18, 208 30. 57 4,767 S81 257 B5, 450 297, 253 a7, 781 
Et 1 et a eee 15,066 | 242.57 5,014 163, 278 66, 637 276, 640 34, 680 
SE PE PERCY ee §4, 5B 776. 97 6, 725 260, 887 165, 980 748, 625 123,011 
Be au seamen EEE + 74,761 236. 06 4, 508 448 673 7710, 4 1,462, 652 226, 695 
Se ee ee re 76114 21.14 6, B12 432, 673 239, 208 1,.255,;235 164, 900 
eS See eee naka! 91, 672 337. 68 6 078 637, 043 33, 235 | 2, 212, 377 387, 166 
ee Seas SER Semen aimee 94,453 359. 99 7,442 724, 275 476, 673 2, 702, 165 6604, 733 
De ea sa ain omaieiniane BO, 044 277.92 6, 745 638, 745 443, 926 2, 233, 687 009, 797 
Be OC aan «73,444 207. 45 4, 288 §12,702 612, 702 1, 669, 363 412, 333 
pa oD eas tadeeee see 4 64, 567 260. 66 b, 388 412, 202 401, 767 1, 200, 464 210, 026 
otek saree es cieeee ¢6),319 224. 86 4,648 350, 077 414, ZB4 1, 095, 782 201, 132 
eee ako mea aA ae J 1, 061 09. 57 1, 438 40, 194 40, 104 90, B95 1), 726 
Peo = eRe MOIOCT ks ¢ $5,218 125. 69 2, 506 320, 470 320, 470 767, 428 103, 602 
ose cca nsec rae 4 60, 585 140.35 2, 897 347, 528 317, 773 013,476 138, 691 
a es, « See tea | 452,998 142 62 2, 946 154, 765 103, 686 387, 842 tO, 807 
eee ae aeseeaeetea eae #40, 358 305, B5 6,32 302, 742 210, 103 686, 271 125, 851 
te Owen apg ete 1,437 25. 06 518 13, 802 8, 612 38. 653 6, 397 
pores a Secession: ER ah 26. B4 555 10, 791 6, 119 2A, 440 3, 202 

; 1,292,356 6 851. 42 120, 957 B, 403, O44 5, 041,708 | 27, 666, 207 4. 970, 841 


. «Partly estimated 
> Includes sore Jead and copper-lead concentrate. 
«Includes 25,765 tons of shipping ore and 3,92! tons of old tallings. 


4 Includes 21,362 tons of shipping ore and some old talllngs. 
¢ Includes 17,322 tons of sipping ore. 


Lead 

Glen ee ee ee 

Pounds * Value 
4,357,818 | $187, 386 
3, 358, 535 131, 706 
2, B57. 142 107, 400 
2, 461, 937 107, 710 
8, BOM, 704 104, 454 
7,408,228 | 472, 269 
5,013, 148 313, 307 
6, 000, 168 252, 007 
8,041,455 | 255, 483 
6, 943, B46 306, 529 
4,436, £44 109, 648 
6, 279, 109 282, 660 
9, 435, 529 416, 163 
8, B19, 935 343, 978 
12, 232 549 674. 930 
12, 862, 347 887, 2 
9, 681, 712 824, O77, 
9, 135, 909 648, 6546 
B, 387, 451 444, 635 
7, 637, 362 610, 989 
960, 050 43, 202 
5, 841, 343 321, 274 
6, 886, 989 482, O89 
2, 828, 812 226, 305 
§, 800,562} 512,479 
434, 006 34, 721 
314,019 19, 783 


160, 314, 411 


STocludes 1,571 tons of shipping ore. 
+Tocludes 500 tons of shipplog ore. 

4 Includes 769 tons of shipylng ore. 
(Includes £02 tons of shipping ore and about 8,000 tons of o)d tallings. 
f Includes 1,433 tons of shipping ore and 6,351 tous of old taflings, 


9, 


silver production, Ophir mining district, 1870-1976 


Silver/Ozs. 


h Valley production figures (Gries S32) 


125, 180 


Sou, pee 


4 


Reocoverable rine 


Pounds | Value 


ee ee 


ee ee ee) 
ee eee 
eee 


ee 


es 


333, B78 
372, 870 
769, 143 
662, 785 


1. 099, 138 136, 793 
640, 251 BS. 794 
573, 628 68, 600 


38, 686 


ee 


52,704 


eee 


17, 684 
96, 065 


212, 180 
360, 664 
392,023 


$570, 062 
384, 298 
484, 289 
376, 786 
409, 600 
902, 121 
600, 755 
49, 733 
483, 029 
433, 606 
344, 808 
603, 072 
900, 877 
789, 820 
1, 428, 652 
2, 122, O44 
1,941. 005 
1, 581, 491 
1,15), 716 


948, 044 
383, 744 
870, 879 
70, 978 
£4 719 


486, 618 |20, 645, 302 


Value 


$7.79584398 


Seer 


R 


Table 44 continued: 


Years 


1928 
1929 
1930 
1231 
1332 
2333 
1934 
1335 
1936 
19:31 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
13851 
19SZ 
195.3 
1954 
1955 
1956 
Toa) 
1958 
1959 
1960 
96:1 
1962 
1963 
1964 
1965 
1966 


a 


Tons 


2,220 
287 
107 
133 
21 
886 
Lat) 
19,729 
26,314 
35,520 
21,242 
243,506 
164,931 
18,315 
1a 245 
12,185 
6,095 
a 
e130 
8,904 
7,702 
10, 866 
7,900 
11,395 
20,746 
19,185 
19,237 
17,768 
15,421 
18,426 
Lise 

1,000 


WD Was ws 


Lead/Pounds 


202,328 
50,318 
36 , 180 

? 

A, 827 
173,590 
2,698,811 
4,784,700 
7, 123) 203 
6,613,000 
4,025,543 
12,099,553 
10,708, 340 
2,874,000 
3,245,600 
2,921,400 
729,600 
230,500 
671,000 
1,580,000 
1,582, 300 
P95 ; 700 
1,896,000 
1,423,200 
1,997,600 
SAT 35200 
TAZ 07; B00 
2,254,100 
1,924, 300 
2,836,000 
1,780,000 
108,000 
75,000 
2,345,400 
4,772,900 
5,068,000 
4,522,900 
,299,500 
6,034,100 


Zinc/Pounds 


104,962 


64,169 
1639 2 Le 
lee eer ware RS: 
A225, 100 
8,046,000 
5 tee, BL 2 
Soo, oe 
1- 206,413 

345,600 
37, 300 
gaa, Ue 
154,508 
108,600 
566,500 
ee Oia Ge) 
PIS 7 SOOO 
2 007; 506 
748, 300 
boa, 200 
Epsom, 008 
oes ELOe 
e505, 000 
5 i2., 000 
1 344s, SOC 
27084, L100 
1 640,,000 

60,000 

48,900 
is; 5 OG 
87 263, 300 
3h ot oy OY) 
294.4, 600 
3,05 7, BU0 


FA OS Ge 200 


Copper/Pounds 


23,078 
12,659 
6,431 

? 
29,098 
310,400 
535,807 
814,663 
782,000 
874,102 
139,971 
189,398 
408,500 
403,200 
231,400 
128,000 
27,000 
56,000 
222, YOO 
234,200 
250,500 
92,800 
80, 300 
125,500 
116,700 


150 , 700 


142,300 
212,900 
209 , 500 
190,000 

38,000 

7,100 
22:9:;, 500 
507,000 
479,600 
422,700 
344, 200 
526 300 


So Jia 
Lo. 
1s. 


Gold/Ozs. 


00 


00 


.O0 


2 UG 


. 00 


00 


Silver/0zs. 


30 , 986 
5,998 
4,566 

? 

i, fa 
11,816 
119,343 
155,527 
194,643 
208,247 
144,919 
781, a7. 
585,983 
158,009 
134,602 
146 ,627 

53,460 

12,870 

22,380 

90,095 

71,838 

96,746 

65,561 

54,914 

74,186 

87,773 

88,721 

72,803 

109,281 
114,813 

70,000 
2,000 
3,538 

109,372 
223,536 
243,903 
219,797 
194,482 
268,924 


Value 


$40,705 
4,982 

a7 1L2 
Pe a BS 

475 
155293 
205,592 
545,496 
944,930 
LP, 180,163 
552,289 
bs Psy ae 
LL, ebApoat 
eho viet Bee | 
400, 29-4 
385,456 
t3o 
45,669 
£73,036 
598,063 
6l2glB2 
738,289 
444,462 
442, 364 
644,354 
577,682 
607,520 
S437 115 
6794530 

~~ 818,24). 
489,000 
34,875 
203.9 0-0 
613,630 
1,236,494 
iV, 39, 10L 
1,419,080 
T4609, 282 
2,060,070 


- 
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Table 44 continued: 


Years 


LIGZ 
1968 
1969 
1970 
ory 
1972 
19-73-19 16 


Totals: 2,029 ,,060% 
(incomplete) 


1870-1900: 
1901-1927: 
1928-1957: 
1958-1959: 
1960-1972: 


Tons 


? 
i 
iG 
fg 
? 
i 


Calculated fram combined Op 


Lead/Pounds 


6,817,400 
A 9257500 
4,198,000 
275265 300 
4,6027915 

176,654 


356,424,846 


From Gilluly, 1932 
Mines Mineral Yearbooks 
Rough estimate 


ig sye 


Stowe, 


jee yey 


table 24 


Zinc/Pounds Copper /Pounds G6ld/Ozss Silver/Ozs. 
A 2 EB peo 350,800 149.00 2.34 200 
3, 100/800 242 7800 1.02.00 156:,485 
Po fos GOO PASTS OLCMe 89.00 M567, 456 
1,650,900 254,800 70.00 U2 026 
2 AG2y 4) 2 A305937 200.00 2 OSes 

TRIO yo eene 25%903 ais Ge 2 
no production 
88,241,753 46,629,929 16, 623.8 19 78207937 
hir-Rush Valley production figures (Gil loly) 1932) 


Value 


$1,980,965 
1,566,847 

1,425,691 

1,021,603 

Y-705 eos 

212,909 


$60,100,283 


Ore 


> 


44! 


The rocks of the Ophir district are comprised almost totally of Lame= 
stones which range in age from Cambrian to Pennsylvanian. The majority of 
ore bodies occur as replacements of limestone beds near fissure intersections. 
Most of the larger producing mines of the district are located near the axis 
of a broad anticline. - The geology of the district is given in figures 170 
and 171. Several important faults are present, most are thought to be post— 
mineral (Wichman, 1920, Pp- 562), the Ophir fault strikes N. 70° E. and dips 
60-70 degrees southward. Ore is lacking along most faults and where present, 
there is Grag ore. Ore deposition within the district occurred largely 
through ascending solutions along fissures replacing favorable limestone 
SGeds... District, lead-zinc-siiver ore reserves amount to 50,000 tons. The 
leac-zinc-silver ore potential for the Gistrict is creat, at least 500,000 tons. 

Ujdden Treasure, Cnicago, and Sacramento Mines 
The Hidden Treasure mine is the mest important of this group OL MLmes 4 ac 


was worked through the Sovereign tunnel located an SWNENE 15-SS-aW vat an 


altitude of about 8,000 feet P2a dem ha Loe Sovereign portal is located near the 
head of Bry Canyon om 1+s eure eice end is lls miles (2.4 km) northwest of 
the town of Cphirs ~ineliaes jodeted south ofathe Sovereign tunnel on the Ochir 
and Dry Canyon divide give access to tne other mines. The mines were Fins 


worked through these long inclines, butplater were worked as a grouo thrcugn 
the Sovereign tunnel for ease of ore vemnivel.- Qre from the CLitt mine in Opnir 
Canyon was also removed through the Sovereign tunnel. The workings are extensive, 
many areas nave been stoped. Most of the ore was minea from the main ineiine 
of the Hidden Treasure, ore was stoped from the east and west sides of this 
incline leaving onlyppillars, for roof support. 

The workings of the Hidden Treasure, Chicago, and Sacramento mines are 
all cut in the Madison Limestone. The general geology is simple, beds near the 
axis of the Ophir anticline strike N. 70-80° E. and dip 30-35 degrees to the 


north. Faults are present, but the main ore control dis in:the fissures along 
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SEDIMENTARY ROCKS OF THE STOCKTON AND TAIRFIELD QUADRANGLES, UTAH 


Formation Thicknass (feet) f j - -Litbology and remarks 


‘ ; Sa 

Alluvial and lacustrine de 
osits, including Lake 
onneville beds (of Wis- 


Unconsolidated or only partly consolidated gravel, sand 
and silt, overlain in the lower areas by lake silt and 


Quaternary (Recent and 


‘Pleistocene)- consin and probably pre- probable Wisconsin age in the high mountains. Some 

‘ Wisconsin age). : fanglomerate and-stream gravel of post-Lake Bonneville 
: age. Gas: 

Unconlormity—__ === — ee i ee reece wens Cat eee Ean a 

ti Fy i i= bc « ; -=s “7 
; ce es ey ts | | 200—- | Fine conglomerate and coarse grit, unfossiliferous. 

Unconformity Se ee : pS Ae cae eee cae 

: aes Ss : Interbedded lenticular quartzite and limestune, becoming 

. ; . F ' more quartzitic towardthetop. With very subordinate 

Pennusyiwasiat: k Oquirrh formation. on 000-7 thin beds of shale aad dolomite. Top not exposed in this 

s area. ; 


Oonishi ea alk fia oS 
| eins Dominantly shale with some thin beds of limestone anc, in 
Manning Canyon tate 1, 1404 the lower half, 2 fairly persistent quartzite beds. The 
| 
| 
| 
| 


Unconformity? portion above the upper quartzite is Pennsylvanian; the 


portion below it, upper Mississippian. 


Light-blue limestone, with thin partings of reddist westh- 
= 600 ering shale and with an §5-fcot ‘bed of bisck™ cardo- 
ae paceous shale, the Long Tiail shale member, shout 500 

feet above the base. 


‘“‘Great Blue’’ imestone. 


| Interbedded limestone and lenticular sandstone and quar‘z- 
650 | ite in beds as much as i00 feet thick but ordirsrily from 


Upper Mississippi#a. ee eT | 
2 to 10 feet thick. 


| Blue-grsy cherty limestone in beds averaging 2 
Deseret limestone. 650 thick, with a 6 to & foot ted of phosphatic sh 
base. 
] 


| Highly fossiliferous blue-grav limestone, rather ‘thi 


| 

| 

| 

Unconforauty | 


} 
= Lower Mississippian. Madison limestone. { 460 bedded at the base, more massive and clherty toware 
; | | the Lop. 
: | Coarsely crystalline gray dolomite, weathering ¢ark gray; 
Middle (7) Devonian. Jefferson (?) dolomite. RSS one massive bed containing conspicuous white calor 
Q : cee fossil casts. 
Usconformity ——————— 
7 : : Thick-bedded light-grsv dolomite, with some dsrk-g:=¥ 
: 4 - ra ; 525-1, C00 dolomite spangled with short white rod3 in the iove: 
hae ahh Lg eeh hoe ; | pel and with a few limestone beds, especially in th: 
iM ower half. ; : 
eke Mea ep Pate ee ae oe oe aK 
: Mottled shaly limestones, intraformationa) congiomeraté 
oe Bowman limestone., ~ 250 and colitic limestone, with 2 shaly member sbout J: 
Middle Cambrian. ; feet thick at the base. 


a Pal pit atl Si oe Sia SO Oe rece ERY PEND 
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Hartmsnn limestone. some oolite toward the top. 


L Micaceous stales, sandy toward the base, becoming les 
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| limestone. 
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which the limestone beds are replaced. These fissures are nearly vertical and 
have a northward strike. The ore bodies are generally pipe-like as they follow 
the fissures. The ore from the Hidden Treasure grotp was largely a high grade 
lead-silver-zinc type with paying amounts of gold and copper. Most of the ore 
mined was found in large masses, in some places 100 feet (30.5m) high and as 
much.as..50. feet (15. 2m) wide*{Gilluly, 1932, p. 144). .The major ore minerals 
are galena and sphalerite. Additionally, cerussite, smithsonite, plumbo- 
jarosite, hydrozincite, azurite, malachite, aurichalcite, cuprite, chalcopyrite, 
and horn silver are reported by Gilluly. The gangue minerals are quartz and 


calcite with lesser amounts of epidote, diopside, chlorite, wollastonite, chert, 


tremolite, adularia, and andradite. The ore grade was very high and was sent 
Girectly to the smelter. The average grade before World War I was reported to 


— 


be about 13-15 vercent lead, less than 1 percent copper, and-eabout $0.25, Gada 
to the ton. The zinc grade was not recorded. Samples of ore from the mine 
were assayed and results are snown in table 45. An ore reserve of 25,000 tons 


remains aS room pillars and there is an additional potential of 100 ,O00-200 , O00 


The Mono mine is located on the north side of Dry Canyon, a short distance 
below. the Head.of* the canyon;»mear creek |léevel.+ It is accessible by a rougn 
dirt road within Dry Canyon or by the long road from Stockton wnich winds around 
the side of the mountain into Dry Canyon. The mine entrance is 1250 feet (381m) 
southwest of the Sovereign tunnel of the Hidden Treasure tine and-about -1/2 mile 
(0.8 km) from Gisborn. The mine is located in SESENW 15-5S-4W at an elevation 
of 8,540 feet (2576mé The mine nes produced over $1,000,000 worth of ore. The 
mineralization was “discovered im 1871 and the principal preduction occurred in 
the succeeding four years. Production since that time has been sporadic 


(Gilluly, 1932, p. 154). The mine was first developed by means of an incline 


and later by a lower tunnel. The workings include a large amount of drifting, 


. 
es 
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crosscutting and stoping, the lengths of wnich amount to several thousands of 
feet. There are a few raises and winzes that follcwed ore (figure 172). 

The workings of the mine are within the Deseret Limestone, Humbug Formation 
and Great Blue Limestone of Upper Mississippian age. The mine workings are 
located on the eastern flank of the Ophir anticline. There are some faults and 
fissures within the mine and ore occurs in replacement beds near the fissure 
intersections. Ore bodies are tabular and as much as 30 feet (9m) wide, varying 
from 4-5 feet (1.2-1.5m) in thickness. The ore bodies follow a general strike 
of N. 50° E. with a 30 degree northeasterly-dip. The ore minerals found include 
galena, cerussite, sphalerite, chalcopyrite, horn Silver; malachite, azurite, 
and plumbojarosite. Gangue minerals are limonite, hematite, jarosite, pyrite, 
quartz and calcite: The ore potential in this area is unknown. 

Wandering Jew Mine 

The Wandering Jew mine is located on the north side of Dry Canyon, the 
portal is about 1950 feet (594m) southwest ofrne Hidden Treasure mine and 
850 feet south-southwest of tne Mono portal. The mine is located in SWSWNe 
Ee (224om) and 2S accesei nie py) two dire Toacs, 
one up Dry Canyon and one from Stockton that angles into the canyon from tne 
mountain side. The mine: was developed late in the history of the ¢istrict, bu 
was worked extensively and has a production value in excess of a million dollars. 
Entzance to the mine is by means of an inclined shaft follcewing ore-containing 
fissures. The workings consist of raises, winzes, drifts, and crosscuts Witla 
some inclined stopes along the replaced beds. The length of workings is in 
excess of 5,000 feet (1524m). 

The high grade lead-silver ore tended to follow the bedding which strikes 
N. 80° E. and dips 30 degrees, north. The mine workings are on the eastern side 
of the Ophir anticline within the Deseret Limestone. Samples taken in the mine 
and their assays are shown in table 45. The ore minerals are galena, cerussite, 


sphalerite, malachite, and azurite in a gangue of limonite, calcite, and quartz. 
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The potential ore reserve for this property is several thousand tons. 
a Kearsage Mine 

The Kearsage mine is located near the head of Dry Canyon, about 900 feet 
(274m) north-northwest of the Sovereign tunnel and about 1,600 feet (488m) 
northeast of the lower Mono tunnel. The mine is situated on the west slope of 
Shoofly Hill in SWNESW 15-5S-4W at an elevation of 8,400 feet (Z560m) above sea 
level. The mine was located in 1871 and produced well over a million dollars 
worth of ore in less than ten years after it was opened. The mine was worked 
sporadically thereafter. The mine workings, stopes, a few raises, crosscuts 
ana drifts, are not very extensive considering the large production “(figure 173). 
The mine workings are accessible by an inclined shaft located near the crest 
of Shoofly Hill near an adit on the western slope below the upper incline. 
The total length of workings is a few thousand feet (1000m) . 


The mine is located on the east side of the Ophir anticline and the host 


4 rock is the Upper Mississippian Humbug Formation. Ore occurs in replacement 
beds and as fissure fillings in limestones and quartzites. The general strike 
Srutne core bodies tS. N. 45° je. andthe dip is Steep. High-grade silver ore 
contained smaller amounts of lead, gold, copper, and zinc. The ore was of such 


high value that it was reported to have had assays Ofesio; OGG elim silver per. fon. 
Most of the ore was oxidized containing residual sulfides. The ore minerals 
are plumbojarosite, smithsonite, azurite, malachite, and galena in a gangue of 
jarosite, limonite, and aeGes tent 
Unknown Mine 
This mine, name unknown, is located on the north wall of Dry Canyon near 


its mouth in NWNWMW 22-5S-—4wW at an approximate elevation of 7,000 feet (2134m). 


e 
ad 


The workings are dry and in excellent condition. Raises, Omit Sg sence CSScuLs 
2) were noted and total workings aggregate, a litthe over 1,000 feet (205m)... Ore 
appears to replacements in favorable Madison Limestone beds. The mine is located 


on the western flank of the Ophir anticline. Ore minerals are sphalerite, galena, 
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45: Assays from the Hidden 


ALStricee: 


Lead Barve Gold Silver 


a 3-o.3% 2.503% 0.033 oz/ton 2.57,02/ton 
2a Oya O89 a Paes 

& je 222 Le a, 0.010 PhS BS 

4. 54.10 10.50 <0.001 Moe 

ay 05 14.30 0.002 6.04 

a. Cae BP ex 5Q 0.850 0. 09 

(fe 4 fa 0.04 0.003 10.80 

Sample Locations 

Random cut from a stope in the lower west side incline of 
incline, Hidden Treasure mine. 


Grab sample of hematitic material stock-piled on the dump 
tunnel, Hidden Treasure mine. 
Grab sam 


héematd tic material stock-piled cn the |} cum 
e e 


RE THe s 


a S = a Pa Se a pat Sa oe ae re 4. 
High-grade galena-pyrite-chalespvrite sampie from the 
nea ay tLe. Hidde Treasires mine 

reak- Leve Le 2, .2Paceh lresas og Pe eee 


Treasure and Wandering Jew mines, Ophir 
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Sovereign 


™woa~-inch (5.5 em) cut of ore £E>om' a drift about Su Feet. (1520). Cowie 
main incline on the east side, Wandering Jew mine. 
High grade galena sample taken near the location for sample 6, Wanderin 


Jew mine. 
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at an elevation of 6,620 feet (2018m) . Mineralization was discovered in 1864 
and major production began in 1870. The Oohir Hill mine has been one of the (@ 
larce producers of the district, it produced 30 thousand tons of ore per year 
for 20 years before production stopped in 1972. Tne closing-of Anaconda's 
Tocele smelter eliminated the market for lead-zinc in the area and the Ophir 
Hill was forced to close with ore blocked out. At the time of closing, the 
mine was operated under a lease by McFarland and Hullinger of Tooele, Utah, 

the property is owned by U. v. Industries of Sait Lake City. The mine was 
originally worked by means of an inclined shaft and later through a drainage 
eunnel 2,400 feet (722m) Jong. (Phere ere hee levels, the lowest at 1700 feet. 
There are numerous drifts, crosscuts, raises, winzes and stopes totaling many 
thou¢snascer reet {figure 274). the workings of the mine are open and in 
excellent condition as are the mine equipment and surface plant.-. The mane 


is presently flooded below the 1,200-foot level. 


Ophir Hill ore deposits are in the Ophir Formation and localized in (@ 
several limestone beds. The general strixe is N. 60-75 “W. cand ¢he.dip vs 
15-25 degrees northeast. The workings are located on the northeast sidenon 
the Ophir anticline. Most of the ore bodies are found between the Canyon 
and-Clit f.fawits, both appegr co be pre-mineral and were @ main ore controls 
for the larger ore bodies. The stopes along the Cliff fault are reported to 


total over 2,000 feet (610m), but are not continuous. The ore tends to follow 
vertical fissure systems replacing limestone beds. Lead-silver-gine ore was 

mined from the Ophir Hill mine along with smaller amounts of copper and manganese. 
The ore grade was not very high, but remainea fairly constant; about 5-6 percent 
lead, 4-8 percent FING, ancy Or Veen ee> Silver to the ton. The ore minerals” axe 
galena, sphalerite, chalcopyrite, axrgentite, tennantite, pyrrhotite, pyrolusite, 
psilomelane and wad. The gangue minerals are pyrite, quartz and ealcrie. A 
measured 25,000 ton ore reserve remains in the mine reportedly with a grade of @ 


7 percent lead, 7 percent zinc, l percent copper and about 5 ounces silver per 


ee 


450 


plumbojarosite and cerussite. Gangue minerals are limonite and calcite. There 
is no information available of the mine's production and there is little potential 
for an ore reserve. 
Queen of the Hills Mine 

The Queen of the Hills mine is located on the north side of Dry Canyon 
1/2 mile (0.8 km) west-southwest of the Mono mine above the road level that leads 
into Dry Canyon from Stockton in SWSENW 15-5S-4W at an approximate elevation 
of 8,500 feet (2591m). The property was located in 1870 and most of the 
imvortant production occurred 1870-1877. The value of the produced silver and 
lead ore has exeeded $1,000,000. The mine workings are in the Upper Mississippian 
Deseret Limestone which strikes east-west and dips 20-25 degrees to the north. 
Ore within the Queen was found in 3 chimney-like deposits formed by the replace- 
ment of limestone beds and the intersections of fissures. The deposits foliowed 
a N. 30° W. trerd and dipped 30 degrees north. The ore was mined out of two 
of the chimneys for a distance of 1,000 feet (305m) and on the other for 350 
feet (107m). The Ore was cut off at depth by two faults, and no ore was found 
on tie Cistal sidesvor these saults... The Ouéen. of’ the’ Hills mine was worked 
through two main inclines, now caved. The development of the mine is quite 
extensive with a large number of caved stopes. The total workings were estimated 
by Huntley (1885) to be about 12,000 feet (3658) in length not including the 
stopes. The ore mined was high-grade silver, lead, and zinc and gold and copper 
were mined in paying amounts. Later year assays reported by Gilluly (1932) 
showed 19 percent zinc, 6 percent lead, 1.4 percent copper and 7 ounces of silver 
per ton. Assays of ore snipped in the earlier years were reportedly 30 to 40 


ounces of silver per ton and 30-50 percent lead. The ore potential of the 


e 
2 


Queen of the Hills is small. 
Ophir Hill Mine 
This mine is located about 1/4 mile (0.4km) northwest of the town of Ophixr, 


the dump is visible from the road upon entering the town, in NWSESE 23-5S-4dw 
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PLAN MAP AND SECTION OF THE KEARSARGE MINE 
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ton. Exploration and development should easily increase the reserve of this 
mine. 
Cliff Mine 

The Cliff mine is located one mile (1.6 km) northwest of Ophir along the 
steep northern side of Cpohir Canyon and is reached by a road with a series of 
steep switchbacks. The mine is in NWSESW 14-5S-4W and its adits are at 
elevations of 7,840, 8,060, and 8,260 feet (2390, 2457, 2518m). The mine has 
been worked intermittently since the early days of the district and has been 
one of the larger producers. Ore produced is valued at 2-3 million dollars. 
Ore was transported down the canyon by means of an aerial gravity tramway, 
a mile in length, and through the Sovereign tunnel in Dry Canyon... The mine is 
accessible through 3 adits which are DF eL CO 1,450, and goo feet (640, 442, 244m) 
in length. The workings follow me Cliff fault, numerous dys fts,. vaisesy OAKS! 
winzes extend from $+. “The middle level is connected with the Hidden Treasure 


mine in Dry Canyon, the mines were worked together since 1918. 


The tabular ore deposits are found principally in the Madison Limestone, 


{3 


ferson Dolomites along phe CLLET feuie- 


The primary commodities are lead and silver, copper ,gold, ARC soboe cate Found 
in smaller quantiwves.- Ore minerals include galena, sphalexrite, smithsoniece, 


plumbojarosite, cerussite, malacnite, azurite, aurichalcite, chalcopyrite- 
The gangue minerals include diopside, andradite, epidote, tremolite and pyrite. 
The ore grade is reported to have averaged 13-15 percent lead, 8 ounces Sag 
jeee than iiapereent, COPpSs and small amounts of gold and zinc. The potential 
ore reserve of this mine is unknown. 
Chloride Point Mine 

This mine is located on the east flank of Silveropolis Hill, south of 
Pion Hiad, ~ncis reached along the Long Trail Gulch road, 1/2 mile (C.8km) 
east of Ophir. It is in SENESW 25-5S-4W at an elevation of 8,150 feet (2484m) - 


The property was located in 1870 and was one of the first mines in the Licn 
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Hill area. Most of the ore was mined out in the early days. The: value of the 

@ 
mine production is not exactly known, estimated to be in excess of a million 
dollars. The mine workings are caved, a large number of reworked dumps cover 
the hillside. The mine is developed by an adit, several crosscuts and drifts 
that follow fissures; total workings are reported to be about 5,000 feet (1524m) 
in length. The workings are in the Great Blue Limestone on the east side of 
the Ophir anticline, the beds strike No. 10° W.. and dip about 30 degrees ta the 
east. Several faults in /the»sarea served.as ore controls. The ore bodies are 
either blanket or pipe-like deposits replacing limestone, some were large and 
stopes of 80 feet (24m) in width are reported. The ore is principally oxidized 
with cerussite, plumbojarosite, malachite, and cerargyrite. Gangue minerals 
include limonite, jarosite, calcite, and quartz. Small quantities of aurichalcite, 
bornite, stipnite, stibiconite and argentojarosite are reported. The high grade 


ore averaged 70 ounces of silver to the ton, 8 percent lead and a small amount @ 


of copper-and gold.) Ihneé-ore potential of this mine is unknown. 
Lion, zella and Douglas Mines 

This. graup of mines is located near the top of Lion Hill, 3/H4emite (F22km) 
south of. Ophir and is reached by dire road up’ Long Trail.Gulch. .The mines are 
$n NENENE 26-55-4W at an elevation of 87220 teen (2527m). These mines were 
worked during the early days of the district, little production was achieved 
thereafter. The mines are reported to have produced in excess of a million 
dollars worth of ore. The workings have been caved for many years and total 
about 6,500 feet (198lm) in length and include several shafts and tunnels. 
All the ore is found in replacement beds in the Great Blue Limestone on the 
westerm side of the Ophir anticline. The silver-lead ore was high’ in grade 


with reports that a 1000 tons contained 100 ounces of silver per ‘ton’ The 


ore potential for this group of mines is unknown, but probably small. 
Buffalo Mine 


The Buffalo mine is located near the top of Long Trail Gulch east.of 


a 


Ass 


Lion’ Hi0t8. titThelportal is) 10 NWSWNE 25-5S-4W at an elevation of 7,940 feet 
(2420 ‘m). “The mine “was worked in the early days, of the district and the total 
production is not known. some information shows the value of ore production 
to be in excess of $150,000, but the total is probably higher. The mine was 
worked through two adits, both of which are’ now caved. The workings consist 
of adits, drifts and crosscuts. Large high-grade areas of ore were stoped and 
the total workings are reported to be in excess of 6,000 feet (1829m) . 

The Upper Mississippian Great Blue Limestone is the host rock and tne 
mine is sitnabedenear: thei axis/of the Ophir anticline on its south side. The 
beds strike N. 25° EB. and dip’ 25 degrees to the southeast and mineralized 
elasures StErke te lOrr Es  taoNs 1 BSOW. The ore in the mine occurs both as 
tabular and pipe-like replacement bodies in limestone. Generally, ore follows 
fissures and it was reported ‘that.a shoot on the St. Clair fissure was solid 
galena 2 feet (0.6m) wide and 12 feet wom) Tilo. --MOSE of the ore is of the 


sulfide type and there are only minor quantities of oxides in the upper workings. 


Ore in the early-wears carried 40-50"percent lead. Reportedly there was an 
ris : 
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mall amounts :of golcé and 
copper were also reported. Ore minerals include galena, chalcopyrite, cerussite 
plumbojarosite, cerarayr LHe, malachite, and wad. The gangue minerals 2re pyrite 
jarosi.te, Timonite, calcite, fluorite and cuartz. The potential for additional 
ore is unknown. 
Fast Side} Monarch, <1ron, Empire, Northern Lion, woodruff Mines 

This group of mines is located cn the northeast and east sides of Lion 
Hill and is reached by dirt road up Long Trail Gulch, the portals are in 
SWNENW 2°5-5S-4W at an Plavation of 8,160 feet (2487m). The mines. were worked 
during the early days of the Gistrict and sporadically thereafter. The mines 
are now all caved ana@ inaccessible. , There are several thousand feet of workings 


including drifts, crosscuts, raises, and winzes. The geology is similar to 


that at the Chloride Doint mine. The mines are cut in the Great Blue Limestone 
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on the east side of the Ophir anticline. The ore tends to follow irregular 


fissures and is found as both pipe-like and tabular bodies. Most of the ore is 


jn the form of oxides and is. located fairly close to the surface. The ore 

minerals are cerussite, plumbojarosite, cerargyrite and wad. The gangue 

minerals are calcite and quartz. The ore grade of this mine was reported to 

be exceptionally high with as much as 6,000 ounces of silver and 3 ounces of 

gold per ton in the better shipments. Lead assays ran as high as 35 percent. 

The ore potential for this group is unknown. 
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Rush Valley District 

The Rush Valley mining daictrict) 1s) locatedaeast Of Stockton and 6 miles 
(10 km) south of Tooele, Utah. The mines of the district,are spread over 2 
large area on the western foothills of the Oquirrh Mountains (figure 175)- 
The first discovery was made.in April; 2864 Dy soldiers stationed at Fort 
Douglas in Salt Lake City. and work was begun soon after ana continued for 
many years. The value of production for the district is in excess Fiace 
million dollars and ore production is thought to exceed 3:5 million, tons. 1) 
Lead, zinc, gold, and silver provided tne principal values and were produced 


with lesser amounts of copper. whe district mines are all found in the 
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Figure 175: 
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RUSH VALLEY DISTRICT_ 


1. Argent mine 


2. Ben Harrison mine 


2 Calumet mine 
4. Galena King mine 


5. Honerine mine 


Topographic map of the Rush Valley mining district. 


d From: USGS Stockton 15° Quadrangle 
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Pennsylvanian Oquirrh Formation; ore generally occurs at the intersections of 
faults and fissures as replacements of favorable limestone beds (figure 176). 
The ore bodies are usually tabular or pipe-like in form. The Rush Valley 
district has a potential of 100,000 tons of lead-silver ore. To date the 
district has produced almost 220,000 tons of lead and more than 76,700 tons 
of zinc valued at $29,800,391 and $13,012,834 respectively. 
Ben Harrison Mine 

The Ben Harrison mine is near the top of Ben Harrison Gulch and is 
reached by driving 3 miles (4. 8km) north of Stockton and turning east up the 
gulch along a dirt road for 3 miles. The workings are located in NW 20 and 
SW 17-4S-4W at an elevation of 6,350 feet. The portal is in NWNWNW of section 


20. The mine produced lead-silver-zinc ore, but the total amount of production 


is unknown; the value of ore produced is estimated to exceed $500,000 (Gilluly, 
1932 , BD. yi 7}. Aheemine- Was worked by means of a shaft 1,000 feet (305m) 
‘deep with levels driven at 200, 500, 700, 850 and 1,000 feet (figure 177). 


The main shaft was still open at the time of visit, but access was not possible. 


Formation at fissures provide ‘the ore + ‘The bedding strikes N. 60° E. and dips 
almost vertically, or is slightly overturned. Small amounts of ore are located 
in fissures within localized quartzite beds on the 7JOO-foot level. Faults folicw 
the strike of the bedding or are north-south trending. Two monzonite porphyry 
dikes are cut in the workings, both 30 feet (Om )tin “width. The ore bodies “OF 
the mine were not very large in size. A select sample from the dump assayed 
3.88 percent lead, 0.219 percent zinc, 0.119 percent copper, 0.04 ounces gold 
and 0.36 ounces silver to the ton. Ore minerals are galena, sphalerite, chalco- 
pyrite in a gangue of pyrite, Coler te and quartz. The ore potential~for tre mine 
is unknown. 


Honerine Mine 
I 


The Honerine mine is located about a mile (1.6km) northeast of Stockton 


4s8 


Figure 1746: GEOLOGIC MAP OF THE RUSH VALLEY MINING DISTRICT 
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Table 46 continued: 


Years 


1928 
41929 
2930) 
£952 
1932 
Lo33 
1934 
2535 
$936 
Pood 
1938 
13.39 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
L959 
195f 
phe de P 
1953 
1954 
1955 
1956 
1957 
1958 
ie? 
1960 
1961 
1962 
1963 
1964 
1365 


Tons 


45,9 70 

61,662 

44,561 

44,112 

25,947 

31,188 

35,728 

38,908 

60,645 

ao, Lao 

41, otk 

38,089 

50,641 

42,625 

41,494 

150 307 
96,290 

ase We 
LIS, 228 
151,300 
139,284 
76,405 

14,958 

Za, O43 

21,062 

24,423 

A st 

15,878 

60,009 

19,455 

Lig 7/0 

350 


VU is) “J Oey 


Lead/Pounds 


14,443,351 
23,502,937 
20,313,260 
17,546,800 
14,444,232 
13,832,938 
11,187,973 
9,913,675 
16,381,891 
12,820,000 
9,238,000 
6,844,681 
9,520,540 
8,336,700 
7,976,400 
7,010,200 
6,585,700 
6,274,500 
6,980,000 
7,658,500 
8, 369,800 
5,905,500 
2,641,800 
5,053,400 
4,904,400 
5,506,900 
4,907,800 
3,214,200 
5,058, 400 
3,953,700 
1,740,000 
27,000 
20,600 
7,600 
2,900 
15,300 
6,900 
17,900 


Zinc/Pounds 


PyP390", BOG 
1,045,848 
715,042 
Lye ed 
834,907 
Lids], 140 
1,961, 091 
2 hse, 200 
4,409,800 
3,909 ,896 
4,740,904 
5,942,000 
7,452,000 
17 249 p300 
17,760,000 
12,447,500 
15,439,200 
425730 ,000 


~ 11,284,000 


77403600 
43/54 300 
1,633, 700 
Ly Bacchi 200 
1,007,100 
Lili 7 000 
1,465,000 
914, 700 
3,070,100 
430 , 300 
250,000 
4,000 

3, 800 

700 

2, 700 

300 

LOO 

12, 300 


Copper/Pounds 


hee ae Mee 
210,699 
L638, 269 
49 ,634 
16,000 
52,906 
10 25,400 
cA pe Pelee. 
BES Pe FAP 
201,000 
153,043 
143,404 
23-133 
87 , 400 
71,000 
86,200 
136,600 
11L3, 800 
Siig ou 
445,900 
740,200 
462,000 
45,100 
62,500 
31-7000 
37,000 
31,000 
42,800 
83, 100 
67, 300 
50,000 
L000 
1,300 


Gold/Ozs. 


3,800. 
6,038. 
4,267. 
ease ee 
1,798. 
baegee ca 
1,694. 
ONT Sa 
3,159. 
2,554. 
oe a 
ot fa: 
cir 
oan: 
ye Oa 
i 298: 
1,975. 
Se epee 
Is 35 5 
Ce se 
00 
Oy le 

cece 
i7oa2: 

679. 
1, la5¢ 
1,168. 

368. 
2, 035% 

390. 

265. 


os 


Apes 


00 
00 
ole 
OO 
OO 
00 
28 
40 


80 


00 
00 
00 
00 
00 
00 
OO 
00 
00 
00 
00 


00 
OO 
00 
00 
00 
00 
00 
00 
00 


Silver/Ozs. 


PBS eos a! 
3I4¢.835 
2oty set 
2585 479 
203,088 
224,179 
23a% O98 
2g g2S9 
327,765 
316%. 702 
250,883 
217,358 
310 Soa 
283,088 
Seid ke 
Lgoyers 
did tots 
207,450 
ee iS aire Fi 
3047105 
3487027 
247,480 
QS pae4 
Ags Ie grag be 
Ome Peeks 
pO Ns Gees Be 
181,653 
p28; 324 
193,069 
Lol, 228 
87,000 
10C0 
698 

183 

164 

267 

99 
17030 


Value 


$1,159,520 
1,923,546 
1,274,538 
844,374 
528,906 
656,198 
705,908 
726 325 
1,273,993 
1,401,697 
865,922 
804,671 
1,186,416 
1,309,202 
2,208,503 
2,666,927 
2,195,219 
2,518,983 
29636 ;183 
FOS VERGS 
3,032,819 
1,859,622 
697,407 
15-392) 787 
1 tse 
1,087,051 
1,051,037 
753,908 
1,500,578 
786,070 
335,245 
7,525 

ra es 
1,086 

798 

2,029 
1,082 
6,110 
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Table 46: Lead- zinc-copper-gold-silver production, Rush Valley mining district, 1870-1976 
Years Tons Lead/Pounds Zinc/Pounds Copper /Pounds GolLd/ 028% Silver/Ozs. 
1870-1900! ? 23 75 Gil 76 ‘ateged llores 8 PD pte. 3a 1,454,394 
lcalculated from combined Ophir-Rush Valley production figures (Giliuiy) 4932) 


Metals produced in the Rush Valley mining district, 1901-1927 


6 ee eee aeanen at aan 


Oold Bilver Copper Lead Necorerable ripe 
se | oredr eee —_— 
Fine ounces Value Flue ounces Value Pounds Values Pounds Valua Pounds Value 
14 S012. « 400 34.64) $714 6,618) $3, N71)... =4-~-|-2-=--- «200, 000} $8, 600).--------]--- tidus 
1902_- 496 64. 00 J, 323 7, 479 O QUA ceca s- >> |4e=-4~7 250, 651 10, 27 1\c2ee so ——e2)=- === 
190325 142 4. 69 Q7 1, 211 GSAS SO eA see se = 27, 009 1, 134 ers ae a eS 
1904_. + 44,145 292.99) 6, 056 176, 510 101, 052 5, 24 $656 11, 978, 448 524, 057|-.-------|=------ 
9.905 —. 6 40, 431 322. 00 6, 650 56, 025 33, 839 433 65 3, 499, 020 155, 410 2oeeo eal === 
1906_-|* ¢ 37, 409 398. 88} 8, 246 95, 861 64, 227 3, 858 745 4, 982, 872 284, 024|_--------|------- 
LOO7 se 648,318 B2A AS) 1B S00 330, 487 86, 121 i ito: 63 (i, 622, O42 350, 968 Yaa eee a= 
1VO8_- 2,602 14. 70 304 21, BBG 16, 635 lye (6) 763 1, 676, 217 70, 40\|---------|------- 
1909_- PD Oa ie 21.48 444 24, O06 12, 530 }, 781 232 1, 213, 266 Le (0) ae at ee cee 
TOPOS. >1,981 Dili ee: 605 15, 888 8, 580 1On.304 1, 315 Q66, 146 42, 160) -22oSSS~% he a 
VSibt.< 10, 107 477. 38) 9, 868 102, 863 HAP OL 12, 689: 1, 686 4,969, 476 228. 626|_S-e6-eme|=——-— == 
ib eae. 445, 453 1, 141 31 23, 593 261, ORY 150, 877 319, 859 DLs tr 10, 971, 278 403, 108\-oses—<as|=-—2— = 
VOT So 644, 897 585. 09 12, 094 128, 675 Ndi dt 20) 29, 521 4, 576 4 619), 299 203, 247 9, 019 $505 
1914_- 19, 332 420, 18); 8, G&6 108, 979 » 60, 205 21, 680 2, 583 ¥ TOY, 497 147, 868 69, 582 3, 649 
elves 19, 780 298. 15) 8, 230 90, G66 645, 968 37, 899 6, 635 Lei Sua) oN 195, 104 09, O34 122280 
FOG. - 24, 710 439, 31; 9, O81 108, 841! FLO) ¢ 118, 043 29, 260 5, 413, 042 373, 500 136, 61: 28, 306 
HOW Tee 10, 713 708, 53) -14, 647 79, 797 5, 763 43, 330 117830 3, cio Cet 285, O97 66, 490 5, 762 
LOTSa. 8, 031 432. 43; 8, 030 78, 247 Tape 26, 991 6, 667 5 aoa 268, W21 23, 089 22, MO 
Op res 4,913 276 38 Ses 50, 033 56, O37 24 598) 4, 675 2, 676, 501 1s eso 70, 698 6, 160 
NIZOre 3, 103 189. 96; 3, 927 20, 078 29, 400 13,250 2,440 {, Sowers W245 262 25,143 2, 037 
5G 1, 731 63:06] 1, 308 sD polit! 10, 367 1,203 a J 221 20 54, 619 fee 3 Chee sae 
cane 1, 764 70. &9 1, 465 ee Bea, WES: 3, 962 BOD: $172,502 64, 488 10, 012 1, O84 
LO 23k = 3, $65 141¢ 50) 22025 32, 367 26, 641 14, 708 2, 109 2, 567, 672 MIAN ils oe | Sa 
1024__ 4, 549 172. 1 3, 675 26, 619 17, 268 10, 198 Vaio 6 1, Bbi, O87 148, 135 16, 254 1, 063 
1925_..| £19, 859 637. 75| 13, 184 07, 739 67, 831 00, 459 12, 845 4,929, 432 428, 861 901, 458 68, 510 
1026__| #36, 584 1,311. 99 27,119 174, 667 108, 992 12, 081 TeeGionl 10, 044, $55 803, 59611, 962, 198/147, 165 
1927._) *' 66, 673 2, 949. 10 60, 063 271, 325 153, 841 201, 781 26, 433 14, 692, 770 925, 645)3, 634, 194/232, BBS 
H Tra goals, Boor oslia0, 42a), 218, 877|1, 40, 485], 124, 007|188, 100{115, 124, 35910, 600, 970/7, 022, BINPUD, IN) 


a 


¢ ¥stimated. 

» ete milling ore, concentrates produced. 

¢ Mostly old talllngs. 

\ 4 Includes 27,647 tons of old slag from early smelting operations. 


«Includes 2,049 tous of old tailings sod slag. 
/ Includes 6,021 tons of willing ore of wlich £00 tons was old talllogs. 
+ Tucludes 14,787 tons of milling ore. 


i. —= 


$13, 285 
15, 558 
1, 885 
631, 821 
195, 970 
357, 242 
443, 859 
88, 103 


§2, 926 
289, 597 
730, 955 
298, 142 
223, 251 
268, 215 
501, 764 
383, O89 
364, 075 
213, 340 
162, 072 

72, 434 

84, 747 
Dil ee te 
GN 8M s 
BO 2a. 
{, 104,523 
1, 399, 467 


8, 036, 185 


be Tee a I are eee ee Ra 


@ 


Value 


$3,462,824 


Total value 


65, 376 | 


6S 


dl 


Table 46 continued: 


Years 


1966 
1967 
1968 
1969 
1970 
41971-1976 


Totals: 


1870-1900: 
TO BS Wag Be 
1926-1957: 
1958-1959: 
1960=19°/2: 


Tons 


Pear ENS Eo 


24 i971 494a+ 
(incomplete) 


Lead/Pounds 


11,900 
34,900 
191,400 
75 7200 
215,300 


5397.39 990c3 


Zinc/Pounds 


6 ,Q00 
36 ,CO00 
87,100 
645, 300 

260,900 


153,458,487 


Copper/Pounds 


200 
1,000 
6,500 
3, 300 
8, 300 
no production 


18,656,456 


Gold/Ozs. 


3.00 
4.00 
62.00 
25.00 
52.00 


88,121. 89 


Silver/Ozs. 


756 
1,361 
1OPL5SS 
ap292 
9,436 


10,932,188 


Calculated from combined Ophir-Rush Valley production figures (Giitaly, 19:32) 
From Gilluly, 1932 


U. S. Bur. Mines Mineral Yearbooks, contains a small amount of smelter production for 1941-42, 45-49. 


Rough estimate 


Stowe, 


RS Sake 


table 27. 


Value 


$3,837 
12,174 
64,163 
28,978 
36,923 


$56,314,383 
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| PLAN MAP OF THE BEN HARRISON MINE 


/ a c fe 


*. ce 


. 


; =, IW Te. ° 7 
| por WA 


rans + 


/ 
x fh we 
y ki yiaate 
Uae aml 
sapere” 
at 


op : na 
i \si! UL Cont " 
a Saar PURE ene Ara rede & Ps 
de as “aie. Moyetir ES a 7 foe oaks eo ive iw E7020 7001 Mt 
1" 7 r . 3 a 
epee Oe heise wraa ren % sloly ree 
- ‘ ot Ot ey 


OS 


gs |(- 


Jetaira cdl QPex i é ; 
aayrusrye y ere sfere { 
Una veo-fes te 


ayy PUR ir t 
fea r ay 
na 


y, 

7 

Cc 
‘3 Vasa, 
“Ney 


Pe a 
— 


Zz 


2 vy 
17 ES 
wy Sy 
; 4 
) ft y 
Pe te x 
Mey Fa) i 32 . 
b ul “Am 
ie pe 
4 oy 
we gigi 
fa >! G , 
3 4 fs 
oh MAS 
aa 
+4 ‘ : 
RE EXPLANATION 
: Sf ee ; 
| ; oF Fuad . [sh 
Fe MH a Monronite porphyry Quartzite Limestone 
ig ht 
gk 
: iu | A 
ib ii i 
ape Minocal fissure Fault 
44 eee Surlece 
_oOo— 20O-fool level . 
-—— ee $00: feoti level 


700-feot level 
B50-foot level 
—— —— —— = 1000°feol lsve! 


A hog 


Fos 


and is reached by a dirt road heading north of Stockton. The portal is locatec 
) os SESENE 24-45-5W at an elevation of 5,300 feet (1615m) and the workings of 
the mine extend into 19-4S-4W. The first work done at this locality was in 
1863, at the time of discovery the mine was first known as the Connor mine. 
Various claims surrounding the area were soon consolidated into the Honerine 
mine. Workings Deere teak of the Tiptop, Diamond, St. Patrick, Hercules, 
Cygnet, Bunker Hill, Legal Tender, Vulcan, and several other small mines. The 
Honerine mine is the largest producer in the district. Prior to 1890 the total 
value of production was estimated at $1,250,000 from 80,000 tons of ore (Gilluly, 
1932, p- 160). ~ Prodaction through 1927 brought an additional 6 million doliars 
worth of ore. The length of workings total about 10 miles (16.1 km), not 
including the stopes. The mine was first worked through inclined shafts and 
later by a drainage tunnel driven from the town of Bauer. The tunnel is 13,000. 
feet (3,962m) in length and was still open in 1976. It connects with the 1200- 
foot level and was used to transport ore and men to the mill. In addition, water 
was drained out of the mine at the rate of 1500 to 1900 gallons per minute 
(S678-7192 lpm) during operations. The water was used in the mill and for 
irrigaticn. 

Ore is primarily found in replaced limestone beds of the, Oguirrh Formation 
near the intersections of faults and fissures. The strike of the beds is about 
N. 70-75° W. and the dip is 60-75 degrees northeast. There are also some 
monzonite porphyry dikes present, similar to those of the Ben Harrison mine. 

The ore was chiefly mined for lead, silver, and zinc; copper was also found in 
paying amounts. The ore bodies are chiefly tabular and pipe-like with an 
inconsistent ore grade. The average ore-grade shipped was 18 percent lead, 

3 percent zinc, 6-5 ounces of silver per ton and small amounts of copper and gold. 


Calumet Mine 


The Calumet mine is located 1.5 miles (2.4km) east of Stockton in 


NENENE 30-4S-4W at an elevation of 6,025 feet (1836m). The mine first operated 
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in the early days of the district and produced $60,000 worth of ore between 


World War I and 1920. Earlier production figures and values are unknown. 


The workings of the mine are accessible through a 600-foot (183m) shaft, 
but their extent is unknown. Ore is found as replaced limestone beds in the 
Oquirrh Formation, which strikes N. 70° W. and dips 70 degrees northeast. 
Ore occurs near the ee (eae of fissures and favorable beds. The grade 
of ore shipped averaged 18 percent lead, 12 ounces silver, $2.50 Gold, 22 
percent copper as it was being mined during World War I- Ore minerals are 
galena, sphalerite, chalcopyrite, gold-bearing pyrite, malachite, and copper 
pitch. 
Galena King Mine 
The Galena King mine is located 3 miles (4.8km) east of Stockton and about 


3/4 of a mile (1. 2km) north of the Calumet mine in NESESE 19-4S-4W at an 


elevation of 6,020 feet (1835m). The mine was one of the first worked in the 
district and was the first mine in Utah to ship galena ore. The total value 
of production has been in excess Gf almidlion. dollars of lead-silver ore. te 


was worked thrcugh two main inclines, one going cown 1,000 feet (305m) and the 
other 500 feet (152m): © The 1,000-foot ae has leveds at an 400),. 500, 
600, 650, 800, 900, and 1,000 feet. An interior winze gives access to the 
1,200, 1400 and 1600-foot levels. Drifts and crosscuts are driven from these 
levels, some of which are quite long. The workings total approximately 8,000 
feet (2438m) in length (figure 178).. 

The ore is localized within two replacement limestone beds of the Oquirrh 
Formation which strike east-west and have a 65 degree dip to the north. Two 
monzonite porphyry dikes were cut by the workings. Ore is controlled by faults 


and fissures forming tabular and chimney-like deposits in limestone. Some one 


the ore bodies are 300 feet (9lm) in length and between 1-6 feet (O23-1..om)) in 


thickness. The ore mined was largely for lead, zinc, and silver, but gold and 


The iz sproximate ore grade i ee a ee 


---- White quartzite 


Sina 


Figure 178 PLAN MAP OF THE GALENA KING MINE 
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the early years of production was 50 percent lead, 40 ounces of silver per ton; 
> while in later years the grade dropped to 30 percent lead and 8 ounces of silver 

per ton. Ore minerais include galena, sphalerite, chalcopyrite, plumbojarosite, 

cerussite, and gold-bearing limonite and pyrite. 

Argent Mine 
The Argent mine is located 3,100 feet (945m) east of the Galena King 

mine and 3,500 feet (1067m) northeast of the Calumet mine in NENESW 20-4S-4W 

at’ an elevation of 6,200 feet (1890m). It was worked in the early days of 

the district but was abandoned after a short period of production. The mine 

is developed by a shaft, 850 feet (259m) deep. Drifting was done on the 

various levels with stopes as much as 60 feet (18m) in length. Lead and silver 

were the primary commodities produced from this mine; the amount of production 

is unknown. Minerals in the mine include galena, jarosite, plumbojarosite, 

cerussite and limonite. 
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Gilluly, James, 1932, Geology and ore deposits of the Stockton and Fairfield 
quadrangles, Utah: U. S. Geol. Survey Prot iPaper 173, L6sp.- 


Heyl, A. (Vi7 4903, Oxidized zinc deposits of the Unitea Gtates, pt. 2, Utan: 
ti, S.. Geol. isunvevr Bull. ijssr5, p-BoOo. 


Huntley, =D. B., ,1685,. The mining industries of Utah: Tenth Census of the U. S., 
v. 13, p- 447-450. 


Moore, J. W. and others, 1966, Distribution of selected metals an the Stockton 
District, Utan: U. S. Geol. Survey Prof. Paper S50-cC,y.p- Cl97-205. 


Wichman, F. M., 1920, The Ophir mining district, Utah: Eng. & Min. Jour. v. 110, 
Ne 22, 8p-1560=56)5. 


Willow Springs Di strict 
The Willow Springs mining district is located in the northern end of the 
Deep Creek Mountains and lies south of the Gold Hill district in the south- 


) westerm part of the county. It covers the area from Toms Creek on the south 


to Overland Canyon on the north (figure 179). The district was first worked 
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Figure 179: =LOCATION MAP OF THE WILLOW SPRINGS DISTRICT 
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before the turn of the Century and intermittently until 1934. .Records were 


not kept during this period, but production is thought to have been small. 


From 1934 until 1954 almost $700,000 in gold, silver, lead, copper, and zinc 
were produced. There has been no production since 1954. The lead production 
has amounted to 1,384 tons and the zinc production was 15 tons (table 47). 
re ee has produced gold, silver, and lead as its principal commodities 
along with by-product amounts of copper and zinc from veins in Precambrian 
and Cambrian rocks and from replacements in carbonate rocks. Most of the 
production has come from the mines just north of Goshute Canyon. The districe 
has the potential of producing modest tonnages of gold-silveranlead ore 
containing copper and zinc from veins and from replacements in carbonate. rocks. 
Exploration would be best concentrated on the Oro del Rey vein below the 
present workings and on the Roy property. 
Oro del Rey Mine 6 

The Oro del Rey mine is located 8 miles 912.9km) southwest OfaCalleo at 
the head of Reilly Canyon, the first canyon north of Goshute Canyon, in NWSESE 
°6-10S-18W at an elevation/of 8,580/ feetu(2.GioimnS he property, GONSIStS GE 
one patented and 54 unpatented claims owned by Alma Tripp of nate iake Luts 
The mine has produced a small abeude of lead and zinc as byproducts to the 
gold and silver of the Oro del Rey vein in the Prospect Mcuntain Quartzite. 
Mine workings consist of 8 adits and a shaft developing the Oro del Rey vein 
for 1,200 horizontal feet (366m) and 300 vertical feet (91m). The total workings 
are in excess of 2,000 feet (figures 180-182). Examination and limited 
sampling of accessible underground workings demonstrated that some good grade 
ore still remains in the mine at its lowest level. A 4-foot (1.2m) sample, 
cut at right angles to the vein in the north face of the Lehmer crosscut 
assayed 1.06 ounces gold, 0.57 ounces silver,;-0.095percent-lead a0 -033-percent 6 


zinc and 0.3 percent copper, suggesting that this grade of ore may be 


SOUS ae ie ae i, BR eee ave Tyee Sees oer, f cast ene 3 
3s estimate. that the mine has: known reserves - 


a . a 


Table 47; Mineral production from the Willow Springs mining district, 1934-1976 


Thy % 


'" Year * Mines Ore Gold Silver Lead Copper Zinc Value 
- Prod, (tons) (ounces) (ounces) (pounds) (pounds) (pounds) 
1934 3 45 ON 62 4,054 JS Oe Bel GAs: 
1935-36 1 26 52.00 Paget 6,057 261 2,374 
1o37 l 44 see, 243 7, o75 = or at 
1938 ) oz 3 130 2,044 2s 
1939 2 207 299 940 60,149 346 . 13,966 
1940 2 685 Ol cranes. 153,060 tei G ery aa ie: 
1941] 4 is out oc 125-80 1 585,000 3,000 143,294 
1942 2 eae Eee hy cea) 9,007 521,400 one 28 Le 109 ,960 
1943 ] 284 416 IAP her 144,000 SOD Fs, Dia 
1944 l 354 423 (i ae 148,000 1,200 parcel 
1945 2 200 35:7 1B 5 85,000 2,600 2rd 
1946 2 Se 453 2809 234,000 500 1200s 43,475 
1947 3 652 694 ras cee: $28,500 Bo Toypuse 
1948 l 844 ees eatheeoU 335,700 1200 200 117,619 
1949 1 403 635 Zale 96,100 1,000 300 . 39,826 
1950 i 218 Lo Ey he gs 50,000 600 21 45U 
1951 ) 4 =| 600 100 176 
1952 l 29 39 84 3,000 : 1,924 
PISS ] 4 iz 500 154 
1954 1 ll 26 Zs 600 hime ee 1 UES 
Totals Pee 1 lo he eee 45 5598 2,767,472 20,490 30,200 $699,605 


Sources: U.S. Bureau of Mines Minerals Yearbooks, 1934 - 1954. 
* No production from 1955 to 1968. 
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Figure 180: 


GEOLOGIC AND LOCATION MAP OF THE ORO DEL REY AREA 
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Figure 181: 
PLAN AND SECTION OF THE ORO DEL REY MINE 
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in excess of 200 tons averaging 0.3 ounces gold, 0.5 ounces silver and minor 
amounts of lead, zinc, and copper. 
Devils Pit Mine 

The Devils Pit mine is located at the head of Hells Hole Canyon, a smali 
side canyon draining into Goshute Canyon. The mine is approximately 8 miles 
(12.9 km) southwest of Calleo in NWSWNE 35-10S-18W at an elevation of 8,180 
feet (2493m). The mine workings are on the southern extension of the Oro del 
Rey vein in che Prospect Mountain Quartzite. Workings consist of an upper and 
lower adit and the Imp shaft. The lower adit is 120 feet (37m) long and the 
upper adit is 80 feet (24m) long. Ore has been stoped between the two adits 
and indicate the amount produced was small. Thomson (1973, P- 44) reports 
assays from channel samples ranging in width from 1-4 feet (0.3-1.2m) containing 
0. 12-2.5. cunces-in wold; 0.1-5.2 ounces in*siiver, 4 trace-17 percent lead 


and a trace to 0.25 percent copper. The mine has a potential to produce ore 


in the future. The authors estimate that the mine contains in excess of 100 
tons of reserve. Additional exploration is expected to fina more. (Figure, 183) 
Roy Mine 


The Roy property, in Dry Canyon, is 3.5 miles (5.6km) southwest of the 
Canyon Station of the Pony Express Trail located near the mouth of Overland 
Canyon. The Roy mine is in NENENE 33-9S-LeW at en elevation of Pres reer 
(2,207m). The Roy property consists of a block of claims that were patented 
by the Lion Mining Co. in 1898. Mine workings consist of ll adits, 2. snatts, 
2 inclined shafts, and a prospect pit (figures 184-186). The Roy mine is 
located in the northwest corner of the Roy No. 4 claim and is opened py an 
inclinea shaft. Mineralization occurs along a north-south fault zone in the 
Abercrombie Limestone. Mineralization also occurs ey che Busby Quartzite and 
Fioche Shale. Minerals found in the ore are galena, sphalerite, cerussite, 


smithsonite, malachite, limonite and quartz. There are no known reserves on 


the property, but the possibility of finding additional ore appears good. 
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GEOLOGY. AND WORKINGS IN PLAN AND SECTION OF THE DEVILS PIT MINE =~ © 
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' LOCATION MAP OF THE ROY MINE 
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GEOLOGY AND CLAIMS IN THE DRY CANYON AREA 
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GEOLOGY AND WORKINGS IN PLAN AND SECTION OF THE ROY MINE 
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Reference: 
Thomson, K. C., 1973, Mineral deposits of the Deep Creek Mountains, Tooele and | 
Juab Cos., Utah: Utah Geol. and Mineral Survey BOLL. 99 74 76pe ( 
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UINTAH COUNTY 


Uintah County is located in the eastern part of Utah immediately south of 
the Uinta Mountains (figure 187). A minor amount of lead and zine production 
nas been realized from copper mines located in Mississippian Jimestones and 
dolomites on the south flank of the Uinta Mountains. These mines are all part 
of the Carbonate mining district. In all, less than 10 tons of lead and 3 
tons of zine have been produced; this production along with that of copper, 
gold and silver is listed in table 48. inane the gold and some of the silver 
was derived from placer operations on the Green River. 

Carbonate District 

This is a smal+ district of copper mines and prospects located about 20 
miles (32k) mort jes Vernal in Asnley National Forest. The district is on 
the soutnexrn slopes of the Uinta Mountains and the mines are located west of 
Utah Highway 44. Development consists mostly of shallow prospect pits, only 
a few adits and shafts are present. Most of the district's production occurred 
From 1891 to 1904, when a blast furnace smelter was in operation. Mining was 
pursued somewhat regularly until 1941, thereafter production occurred cnly on 
an occasional year. some exploration work has been done in later years, but 
the results of it are unknown. 

The rocks exposed range in age from Precambrian to Mississippian, with 
the Mississippian limestones mineralized by replacement (figures 188 and 189). 
No Be eat is evident, the beds dip moderately (20°) to the south. 
The ore is mostly high-grade,~ but of limited extent. The ore potential is 
minor. ‘The district has preduced mostly copper together with byproduct amounts 
Of ta zinc, and silver. The principal mine, the Dyer, produced only copper 
and silver. In terms of lead and zinc, the Silver King and Brush Creek mines 
are more important. 

Silver King Mine 


The Silver King mine is located south-southeast of Dyer Mountain in NENESW 
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Figure 187: Uintah County and Carbonate mining 
district location map. é 4 
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Table 48: 
Years 
1891-1916 
Loy? 
1918-1933 
1934 
1935-1937 
1938 
1939 
1940-1947 
1948 
1949 
1950 
1951 
1952-1957 
1958 
1959-1976 
Totals: 
1891-1917: 


1918-1976: 


eo” 


Production of metals from Uintah County, 1891-1976 


Tons Lead/Pounds Zinc/Pounds 
4,372 --- — 
3 ljoes _—— 

16+ --- --- 

23 a7 4.08 --- 
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1B Lea2bd --= 
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3 200 200 

7 600 -—- 

249 ane a 
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: | Figure 188:_ GEOLOGIC MAP OF THE CARBONATE DISTRICT 
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Figure 189: 


GENERAL SECTION OF ROCK FORMATION IN AREAS 
BETWEEN UINTA RIVER AND BRUSH CREEK 
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21-1S-21E at an elevation of 9,180 feet (2798m).- This patented group of 
claims has been worked sporadically, nen was removed by means of open PLE C4 
work with a dozer for tne most part, a few shallow shafts are also found on 
the property. Prior to 1947 the only shipment from this property was 12 tons 
of hand-sorted ore assaying 25 percent lead, 17 percent zinc, 1.5 percent 
copper, 2 ounces of silver and 0.02 ounces of gold per ton. In 1947 34 tons 
of lead-zinc ore was shipped (Kinney, 1955, p. 89). Ore is found as scattered 
and irregular replacements in Mississippian limestone; lead-zinc sulphides 
are visible at the surface. A grab sample yielded 9.8 percent lead, 20.3 percent 
zinc, 0.532 percent copper and 0.49 ounces silver per ton in assay. Minerals 
include galena, cerussite, sphalerite, smithsonite, malachite in a gangue of 
calcite. Several hundred tons of lead-zinc ore remain at the mine, more may 
be found at depth. 
Brush Creek Mine 

This developed prospect, Layacenl to Brush Creek Cave, is located on C6 
the northerm side of Upper Brush Creek Canyon at the base of Kaler Hollow 
in SESWSE 29-19-2158” at van elevation of 8,180 feet (2493m). A short foot-patn, 
1 3/4 miles (2.8 km) ,past the Iron Springs campgrounds, leads into the box 
canyon and to the mine workings. Two smaller adits are located farther upstream. 
Exploratory work has been minor and achieved little success, but a little lead- 
silver ore was shipped. The mine is developed along fractured dark-gray cherty 
limestone of Mississippian age. Ore follows replaced limestone beds along a 
joint plane. Most of the workings in the mine area are open. The cave opening 
is very large, approximately 100 feet (30.5m) in height and width, but little 
work has been done in the cave itself, no ore is visible. Of the two adits 
upstream, only one is open and it is short. Ore minerals include galena and 
a lead carbonate, none remains on the dumps or in the workings. The reserve (¢ 


potential is minor. 
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Other Prospects 
a In the south half of section 13 and the north half of section 24-1S-21E 
along Little Brush Creek are several lead prospects that lie on the crest of 
a southeast plunging anticlinal nose. share are four patented claims, which 
in 1907 had workings including a 135-foot tunnel and drifts totaling lll feet. 
Production or ore BS is unknown. The workings are also in Mississippian 
limestone beds. 
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UTAH COUNTY 
Utah County, in north-central Utah, has produced important amounts of (49 

lead and zinc. One mine continues to yield large amounts of the two metals 
as well as silver (1976). Recorded production of lead, through 1975, stands 
at 566,106 tons valued at almost $92,000,000 and that for Zinc stands at 
141,057 tons valued at $57,300,000. Utah County has two important districts 
which have produced lead and zinc; American Fork and East Tintic. The latter 
district is active, has produced the most and has the greatest potential for 
the future production of lead and zinc. The county and the two districts are 
located in figure 190 and the production is summarized in table: 49. “Utah 
County has several other lead and zinc districts, but their combined production 
has been very small. Tnese districts include Alpine, Provo, Spanish Fork, and 
Santaquin. 

American Fork District 

The American Fork mining district is located ck the northern part of Ct 

the county and its center is in the upper end of the left hand fork of 
Amévican Fork “Canyon and MarysElien"Guich- The Gistrict is 22 miles (35.4 km) 
southeast of Salt Lake City and 16 miles (25.7km) northeast of the town of 
American Fork (figure 191). The district was organized in 1870 and a large 
nwnber tof claims hwererfilednin L871. “The miller mine became the principal 
producer and mined sufficient ore to require the construction of the Sultana 
smelter in 1872. Production between 1870 and 1880 was estimated at 39,950 
tons having a value of over $2,600,000 (Calkins and Butler, 1943, p.''86)™ 
Thereafter activity became more modest and for 80 years the value of production 
fluctuated from $23,000 to $903,0C0 per decade. The total lead production 
from the district amounts to 18,197 tons of lead and?) 97 Ltons-ofj zine. Maine 


last production from the district occurred in 1963. The district's production ‘<) 


is summarized in table 50. 
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UTAH COUNTY 


4. American Fork District 


2. East Tintic District 


County and its lead-zine mining ais Gri Gers’. 
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Table 49: 
Years Tons 
1870-1880 39 ,950 
1881-1890 990 
1891-1900 1,000 
1901-1910 236,869 
1911-1920 405,831 
1921-1930 1,695,225 
1931-1940 1,266,675 
1941-1950 826,864 
1951-1960 Téa 70 
-. 1961 Aagl 7 
1962 ? 
1963 ? 
1964 ? 
1965 ? 
1966 ? 
“= 1967 ? 
~~ 1968 ? 
= 1969 ? 
1970 ? 
1971 ? 
1972 ? 
1973 ? 
1974 161,544 
1975 32,728+ 
Totals: 
1870-1904: 
1905-1973: 
1974-1975: 
(2 
a) 


Lead/Pounds 


14,868,000 
693,000 
510,000 

122,361,840 
G7, 451,222 
434,403,597 
144,247,901 
58,232,100 
5,028,400 
8,000 


3,170,000 
1,700,800 
7,056,900 
45,684, 300 
29,771,100 
18,896,900 
14,465,100 
31,869 ,000 
24,477,800 
34, 350,000 
27,466,000 
25,837,627 
19,663,003 


Lj Wd2r2rerac3 


Zinc/Pounds 


9,998,342 
See Sew aks) 
6,063,820 
5,201,800 
482,300 
2,000 


492,000 
526,500 
2,929, 300 
14,673,500 
16,148,900 
19,287,300 
17,786,300 
27,889 ,000 
19,826,800 
42,526,000 
33,600,000 
30,715,968 
32,788,825 


282,114,441 


Calkins and Butler, 1943 
US. Bum. Mines Mineral Year 
Utah State Tax Commission 


etals from Utah County, 1870-1975 


Copper/Pounds 


115,046 
25361, B02 
Passi nIeo 

11,944,003 
7765941900 
618,500 
6,000 


no production 


12,000 
6,100 
3,000 

40 , 800 
50,700 
29,400 
59,000 
19 , 400 

102,000 

226,000 

192,808 

146,943 


30,923,391 


books except as modified b 


Gold/Ozs. 


3,116.08 
526.80 
199.98 

43,504.32 
23,908.52 


167,960. 
314,256; 
104,848. 

7,076. 


80 
05 
00 
00 


117.00 


72.00 
40.00 
43.00 
111.00 
80.00 
41.00 
735<00 
2,312.00 
591.00 
398.00 


2,869.00 
4,748.00 


687,553. 99+ 


y Stowe, 1975 


Silver/Ozs. 


1,377,600 
32,475 
22,000 

8,309,010 

9,318,236 

34,030,282 
21,479,011 
6,493,043 
806,094 

Ay at 


82,427 
43,160 
342,368 
1,937,980 
893,137 


\ 


693,648 . 


542,944 
1,291,482 
1,010,287 
O18, lee 
1,045,000 

959,122 

848,991 


92,563,034 


Value 


$2,630,701 
75,366 
37,665 
10,810,141 
14,364,370 
56,270,235 
29,095,786 
13,809,339 
1,948,357 
vist 79 


498, 880 
359,629 
1,920,269 
Ligs72 237 
7,585,150 
6,657,067 
5,782,198 
11,660,485 
12,446,736 
13,704,510 
14,259, 100+ 
21,587,854 
20,814,583 


$257,901,828 
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AMERICAN FORK DISTRICT 
4. Dutchman mine 
| “2. Miller mine~ 
3, Pacific mine. 


‘ “abe ant 4, Yankee mine 


Figure 191: Outline map of the ‘American Fork Mining District 


4 ; Adapted From: USGS Dromedary Peak 7%’ Quadrangle 
P ) a ‘ USGS Brighton 7%" Quadrangle 


Bee 


Table 50: 
er, lead, and rinc produced in American Fork diatrict, 1870-19 76in terms of recovered metals 


Gold, silver, copp 


a4 Qo)d Copyxr Zinc 
Tee 
mee, meen peers ne 
(tons) , Fine 
; Y ajuo Einees Viloe Value 
1870-80 $64,418 | 1,377, 600 $1, 643, 642 ; $2, 630, 701 
1641-90 16,800 | . 32,476 34,071 ; POS dl cae oetnamton ats Tr ee 76, 366 
" 9801-1900.. 4,134 72, 000 fae ae se RS Fr a eeiabanel ta bbe boa oe 37, 665 
}, 432,075 |°*2, 733, 489 : t : \oceaceee) 2,743, 78S 
=< = == === ee = 
{teres cees 2, aeeteerl Os sf : ; 3, 608 9901 2; ries Saas ean |taccesse 6, 145 
; ] M3 341 |. 2s ae es Ne zarOOOi st are Peleg bees (Ea Sees 3, 344 
QO0T Se easec een se=- : ; 1,472 = BROW ; ; we soa : 1, 92 
; f ¢ ), 840 30, 800 : ee a iS BA, 352 
005 21,740 16, 755 
47,031 3), 899 
93, 65) 61, 744 
POOR ene cate stese= : , : “+ 64, 840 34, 306 
, : : 30, #21 20,707 
STAs eee nears - seas : : 34, 204 18, 470 
432,000 | ° 108, 222 10, 210, 682 
———————— ——————— —— ————— 
9,44) - . §,004 26, 644 
NGS eee Seem aceeee 111,372 6, 871 380, 630 
(i) Res a acces 6, 3,091 279, 772 
VON eee oseeae se oe seme! 4, 189 2,316 106, 219 
NOISa. Sacewtee eeces= == 8,039 4,076 250, 40 
ROLO oe co cesscrsee- os 48, 360 31, 871 210, 460 
AG) eee cee cseee 35, O21 28, 857 641, v0 
SUNT pee Se sacee 44, BOS 34, 865 1,421, 790 
(ih k eee ae aaerree 1, 483 ARIE! 45,917 
Sys) Seen Ee 206 322 18, 019 
150, 575 119, 806 
ROD sc ctenes ee ceseeas }, 813 _ 3,818 
ipa Demeine yee, aos 7, 300 7,306 
Fi0Qa ete ee enna BG 1, 493. 19 7, 583 6, 218 
by Tea eeghaeee emer "$34.30 11,045 15, 528 10, 404 
NOD Se cea esas sq | 3,204.17], 66.236] - 71, (AS 19, 130 : 20, wacetnsscce|-eeee 
NO Gw ee we ucseecaees ‘ 1, 379. {4 78, 618 . 17,455 10, 892 ; k : ; Tot B81, 681 
Odie een aera ne ts 1, 88.11 32, 200 9, 207 5, 220 179 
FOguR CE Stee cos eee 3, 007.76 62,176 10, 381 1), 338 98, 204 
SODOM oe ee ae aeaseas 1, 657. 81 34, 270 18, 455 9, B48 80, 658 
NOS0 Beieee coca eneess 118 32 2,446 1, 201 497 8,029 
13, 486. 66 278, 704 { 125, 587 82, 656 636, 336 
VON ee ee ese ne ceene == 3, 207. 99 66,315 17, 836 5,172 06, 537 
1932 7,145.47 147,710 8H, B26 26, S89 203, 120 206, 55) 
19033 2, 497. 30 63, 83) 72, 109 7, 878 185.317 ‘ 91, 039 
1934 2, 06. 98 01, 500 27, 046 17, 510 81, 270 A 37, 213 
k 776. 40 27,174 17, 273 12,415 179, YOO 64, 684 
1936 - 400. 40 14,014 )K, 652 14,446 1383, 500 47, O44 
1937 639. 00 22, 305 3K, KOI 30, OSV 542, 000 198,318 
208. 00 9, 340 fi, ! 4, 235 104, 739 7,113 
1939 177. 00 6, 195 ee aS, 2,15) 32, 706 213, 208 
69.00 2,416 32,317 22,981 | F 552, 100 87, 106 
pe Ae ee ee 
- 460, 998 243, 080 133,436 |, é s 2 : 468, i B8x, BIS 
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Table 50 continued: 


Years Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
1941 27128 246,300 452,000 14,000 oy armel) Bas lil es $66,394 
1942 596 52,400 108,700 L200 5.00 afee7 1G, 633 
1943 429 24,000 2 ow 27200 7609 Letts AE 
1944 1,015 102,600 235,000 1,000 8.00 5,061 39 ,069 
1945 3235 45,000 41,600 1, G09 8.00 2,970 LPL Bh 
1946 Pa a a 418,000 658,500 7,000 56.00 14,245 140,503 
1947 3,305 589 ,000 944,600 9,400 34.00 19,768 220,167 
1948 2,849 437,600 918,700 6,900 31.00 - 16,852 218,351 
1949 1,058 158,200 343,200 3,000 10.00 TtOL9 75,664; 
1950 94 18,600 10,400 500 1.00 675 4,738 
1941-1950 4y 581 2,091, 700 3.7 383,000 46,100 211.00 94,175 799 ,034 
355) 544 47,400 217600 : 2, v0o 16.00 1,948 14,938 
1952 69 16,000 5,000 200 Lene 695 Ae LB 
1953 Ss 5,400 2,000 (ae 1.00 a 12 4a 
1954 45 15,900 Sees 100 ae 341 rae <> | 
1955 no production 
. 1956 12 3,300 5.b8 —S6 = 78 589 
1957-1960 no production 
1951-1960 685 88,000 Pal ee Re 2,300) 18.00 3,364 Zap ae 
1961 fs 8,100 2,100 feel oo 130 1, 261 
1962 *y no production 
1963 ? 300 200 --- --- 15 72 
1964-1976 no production 
1961-1976 fe 8,400 2 o00 i seme 145 1,333 
2 
Totals: 172,149+ 36,394,148 5,542,453 2,447,802 45,023.07 2,390,691 $6,392,117 
(Incomplete) 


1870-1940: Calkins and Butler, 1943, p- 86 
1941-1963: U. S. Bur. Mines Mineral Yearbooks 
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quartzites, Sandstones and shales to Mississippian limestones (figure 192). 
Igneous rocks consist of dikes originating in the quartz monzonite and 
granodiorite stocks to the north and northwest. The structure is complex with 
folds, normal faults and thrust faults. The normal faults are the most 
important structural features in the district, the east-west trending Miller 
Hill and Dutchman faults and the north-south trending Silver Fork fault are 
the most prominent. Thrust faults occur in the northern and southwestern 
parts of the district. Ore bodies occur as replacements in carbonate rocks 
and in fissure veins. The largest production has been from replacement ore 
bodies in the limestone beds of the Ophir Shale, Gardison and Maxfield Lime- 
stones. The ore occurs at the intersections of fissures and the favorable 
limestone beds forming tabular bedded deposits. Fissure vein deposits are 
found as fracture fillings in both quartzites and limestones. The bedded 


replacement deposits have been far more important than the fissure deposits 


with respect to ore. Most of the mine workings are caved at the portals making 


it difficult to determine what reserves may remain in the individual mines. 
The district's ore potential is based on geologic inference and is thaught 
to be good. 
Dutchman Mine 

The Dutchman mine is located on the north side of Dutchman Flat in 
unsurveyed NE28-3S-3E at an elevation of 7,720 feet (2353m):.... The Dutchman, 
formerly called the Wild Dutchman, was located in 1872 and was sold to the 
Omaha Smelting and Refining Co. soon after. The canoer worked the mine 
until September 1876 and produced several thousand tons of ore. After that 
time the mine was worked intermittently by various lessees. In 1917 ore 
woatmbLied by a 100-ton concentrator erected at the portal of the mine. 
From 1901-1916, 2,492 tons of ore were mined averaging $0.89 in gold, 47258 
ounces in silver and 27.89 percent lead (Calkins and Butler, 1943, p. 137). 


Lessees worked in the lower tunnel in 1936, 1939 and 1942 and in 1939 and 1942 
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Topography by R. H. Sargent, R. W. Burchard, 


and American Smelting and Refining Co. 
Control by R. H. Sargent and R.W. Burchard 
Surveyed in 1903, 1905, 1919, and 1930 
Culture revised in 1936 by W. 8. Upton Jr. 
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ore rich in galena and sphalerite were mined from below the lower tunnel. The 
mine output through 1917 amounted to 10,392 tons. The mine workings are 
extensive and in 1880 were in excess of 20,000 feet (6096m) (figure TO Se 

The product of the mine has mainly been lead-silver ore, although zinc 
is relatively abundant in the lower workings. The principal vein in the mine 
strikes st. 40° E. and dips steeply to the southeast and ranges in width from 
a seamlet to 8 feet (22 4mjpe). The vein is in a dark-blue limestone and lies along 
a narrow porphyry dike. The ore bodies are in Devonian and Mississippian 
limestones which are bounded on the north and west by the Dutchman and Whirlwind 
faults. Minerals in the mine are cerussite, smithsonite, galena, sphalerite, 
azurite, barite, pyrite and quartz. There are no known reserves in the mine. 

Miller Mine 

The Miller mine is located near the top of Miller Hill between Mineral 
Basin and Mary Ellen Gulch. The mine is in predeeved NW 21-3S-3E at an 
elevation of 9,770 feet. The property was staked in 1871 by Jacob and Willian 
Miller of Alta and by 1872 was the most important mine of the aisScrice., ine 
Sultana furnace was completed in 1972 to handle the ore and several hundred tons 
were smelted. - in 18737" the Wyoming mine, part of the Mitiler Group, was developed 
by two tunnels. By December, 1876 the rich ore bodies were exhausted and the 
mine was closed after producing more than a million dollars worth of ore. 
Lessees subsequently mined lower grade ore from the old workings. In 1904 
development work by lessees revealed considerable lead-carbonate ore. The rich 
ore was sacked and slid down 712) Dutchman Flat on the snow, and then hauled by 
teams down the old railroad grade to American Fork. In 1908 little ore remained, 
the stopes ending against a fault. In the four years nearly 12,000 tons of 
ore were produced worth $600,000. 

The main ore body in the mine was formed as a replacement of highly 
shattered beds of Maxfield Limestone. Ore shoots followed the intersections 


of these beds and fissures striking east (Calkins and Butler, 1943, p-. 140). 
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Minerals in the ore are cerussite, smithsonite, galena, sphalerite, argentite, 
malachite, azurite, plumbojarosite, wulfenite, wad, limonite, pyrite, barite 
and quartz. No known reserves remain in the mine. 

Pacific Mine 

The Pacific, or Blue Rock mine, as it is sometimes known, is on the west 
side of the Left Fork of American Fork Canyon, just past the intersection of 
Dry Fork Trail and Mineral Basin road. The mine portal is in unsurveyed SW 22- 
3S-3E at an elevation of 7,800 feet (2377m). The property consists of 6 claims 
that were located prior to 1905, active development work continued for several 
years thereafter under the management of Pacific Gold Mining and Milling Co. 
Small lots of lead-silver ore were shipped in 1907 and in 1909 averaging 30 
ounces silver and 15 percent lead. In 1913 some ore on the dump was concentrated 
by jigs by a lessee. Fissures Exploration Co. leased: the mine and haulec ore 
to a concentrator located at the portal of the Dutchman mine. In 1917,the 
concentrator was dismantled and moved to the Pacific mine where it was reassembled 
and oN Se eee to treat 150 tons per day. It operated for a short time 
and was closed Decemoermeel a LOL. Tr 1929 the mill was remodeled to treat ore 
mined from the Pacific fissure and lessees were working in the mine in 1936 
(Calkins and Butler, 1943, p..135). 

The ore bodies in the mine are in fissures along east-west faults. These 
faults bring the Mississippian Madison Limestone south of the fault against 
Cambrian Tintic Quartzite on the north (figure 194). Most of the workings are 
in the Tintic Quartzite and Ophir Shale. The Pacific and Copper fissures are 
the two most important in the mine. eee tion in the Pacific occurs in 
shoots having a southwesterly pitch and lie in the Tintic Quartzite close to the 
overlying Ophir Shale. Minerals in the ore are galena, sphalerite, tetrahedrite, 
and their oxidation products. Gangue minerals are pyrite, quartz and barite. 


No reserves remain in the mine. 
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MOUNTAIN DELL FAULT Adapted from Calkins and Butler, 1943, plate 47 
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Yankee Consolidated Mine 


The Yankee mine is located in Mary Ellen Gulch in unsurveyed NW 20-3S-3E 
at an elevation of 9,120 feet (2780m). The Yankee mine is a consolidation of 
the Live Yankee, Belorophan and several other claims. In 1880 the Belorophan 
mine was opened by three tunnels over 600 feet (183m) long and the Live Yankee, 
Mary Ellen and West Extension claims had 1,600 feet (488m) of development. All 
of these properties were operating and yielding some ore in 1919. A small 
concentrating mill was opened at the Belorophan claim in 1918 and ore was 
treated. Lessees occasionally operated the Live Yankee and in 1919 it was 
operated jointly with the Belorophan by the American Leasing Co. Between 1911 
and 1919 the Live Yankee and Belorophan produced 750 tons of ore. From 1921- 
1937 the Live Yankee and Belorophan were developed by the American Smelting 
and eriniee Tosca kite ana mutler 1943970. 943). tThelGoS) Bur. of Mines 
Mineral Yearbooks indicate activity at the Yankee Consolidated mine extended 
into the 1960s. 

Sedimentary rock found in the mines are the Tintic Quartzite, Ophir Shale, 
and Maxfield Limestone. These rocks are cut by a thick east-west dike of 
granodiorite porphyry and by a thinner northeast striking dike. The structure 
in the area of the mines is extremely complex with numerous faults cutting the 
area (figure 195). Ore in the area can be classified into placer ore, breccia 
ore and fissure ore. Boulders and pebbles ranging from a fraction of an ounce 
to hundreds of pounds were found in the gulch west of the Yankee mine. Con- 
siderable production was achieved by sorting and washing boulders and pebbles 
from this placer. In the upper levels of the Yankee mine is a wide breccia zone 
along the Live Yankee fault. Within this zone ore has been mined which was 
valuable for its lead, silver, copper, and gold. The fissure ore is derived 
from the Belorophan fissure in the Tintic Quartzite where a vein ranging from 
1 to 20 feet (0.3-6m) wide occurs. The minerals in the vein are galena, 


sphalerite, tetrahedrite, barite and quartz. There are no reserves remaining 
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East Tintic District 


The East Tintic mining district is located in the East Tintic Mountains 


and straddles the Utah-Juab County line 15 miles (24.1km) southwest of Santaquin 


and 21 miles 33.7 km) northwest of Nephi. The East Tintic district is related 


to the Tintic mining district in Juab County which lies adjacent and to the 


west. The district's development lagged-behind that of the main Tintic district 


due to blind ore bodies (not exposed at the surface) and the difficulty in 
locating them. The first ore was discovered in 1909 when fissure veins were 
encountered in sinking the Eureka Lilly shaft. The first Major ore discovery 
was made in 1916 by E. J. Raddatz after nine years of shaft sinking and cross-— 
eucting (Stsh lls pee.) This led. to the discovery of the Tintic Standard 
"pnothole" ore body which touched off aggressive geological exploration leading 
to the discovery of the North Lily and Eureka Lilly ore bodies in 1927 and of 
the Eureka Standard mine in 1928. A few smaller mines were later established 
but no important discoveries were made for many years leading to a low in 
activity in the early 1950s. The next boom followed the exploration by Bear 
Creek Mining Co. in the 1950s leading to the discovery of the Burgin ore body 
in 1958 and the development of the Trixie ore body in 1969. In 1976 Kennecott 
Copper Corporation's Tintic Division's Burgin and Trixie mines were the only 
producing mines in the district. The district is credited with producing 
4,940,096 tons of ore containing 522,047 ounces gold, 75,742,573 ounces silver, 


28,310,339 pounds copper, 1,025,694,543 pounds lead, and 294,043,133 pounds 
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zine (table 5l). 


The geology of the East Tintic district has been summarized by Shepard 


- 


' — - . — 


and others (1969, p 2 218-219): anes e 
"The rocks exposed at the surface and penetrated by mine workings 

and drill holes in the East Tintic district include approximately 10,000 
feet of Paleozoic miogeosynclinal deposits and as much as 5,000 feet or 
more of Middle Eocene latite and quartz latite lavas, tuffs and agglomerates, 
all of which have been intruded by stocks, plugs, dikes, and sills of 
monzonite and quartz monzonite porphyry... ...The best known of the strat- 
ified rocks are the Ophir Formation and adjacent units, which are the 


principal host rocks of the major ore bodies and thus are extensively 
exposed in most of the mines. 


The igneous rocks are the deeply eroded remnants of a composite 

volcano of Middle Eocene age. The core of this volcano, located a 

few miles southwest cf the East Tintic district, was intruded by small 

stocks of monzonite and guartz monzonite forming the north-northeasterly 

trending belt of intrusive rocks that cuts the central part or ens 
distrirers 

The East Tintic mining district is noted for its blind and structurally 
complex ore bodies. The ore bodies fall into two categories; replacements in 
the limestone beds of the Ophir Formation along thrust faults and as north- 
easterly trending fissure veins in the Tintic Quartzite. The Tintic Standard 
"pothole" ore body is an excellent example of the first type and the siliceous 
ore bodies of the Eureka Standard are examples of the second type. The ore- 
bearing solutions emanated from monzonite and quartz monzonite melts and migratec 
up! and: outward, from their sources. . These solutions found prepared ground along 
faults and fractures replacing the carbonate rocks and forming massive replace- 
ment ore bodies containing gold, silver, copper, lead, and zinc in large 
quantities (figures 196 and 197). 

The volcanic rocks that cover mest of the district make it difficult and 
expensive to locate ore bodies below them. The district has tremendous potential 
for lead-zinc ore bodies especially in the Ballpark area northwest of the Burgin 
and in the South Apex are southeast of the Burgin mine. Little exploration has 


been done in these areas excepting widely spaced diamond drill holes from the 


surface. Paul Mogensen, Kennecott's Tintic Division geologist, suggests that 
g g 


3,300,000 tons of mineralized rock (lead-zinc ore) bearing more than 10 percent 


Table 51: Mine production - East Tintic district, Utah, 1909-1975 
Gold Silver Copper Lead Zine 
Mine Interval Tons (ounces ) (ounces ) (pounds ) (pounds ) ( pounds 
Apex Standard” 1928-1937 13,728 ive: 188,074 109,074 Tl, 312 2 
Burgin 1963-1975 11384, 655 482 14,090,715 716,756 303,524,472 285,161,083 
Eureka Lilly 1909-1952 227,610 Ba Sia | ie hy fo el iaoee 2 150 5307 18,950 
Eureka Standard 1928-1952 362, 375, 224e, 90% 99,420, 27% 2, boy (4G 11,209,798 3,496,852 
Iron Kine 14,000 1,400 19,601 28,000 -- -- 
_ North Lily Group 1927-1949 375,000 148,000 3,554,000 2, 482, 000 101,682,000 4,270,000 
ad (Includes: North a 
i Lily, Baltimore, 
; Tintic Bullion, 
Eureka Bullion, 
Hannibal, Provo, 
: and other properties 
. operated through 
“ North Lily shaft) 
_‘Tintie Standard 1913-1952 2,469,722 90,005 52,239,832 18,502,917 554, 689,732 954,748 
. (Includes ore from 
: Harold Mill dump, 
~—S-1943-1952) 
es 
oe Trixie 1968-1975 89, 379 14,148 981,246 579,218 950, 583 141, 500 
_ 20th Century 1943-1947 1,419 40 7,320 59,716 1,338 =~ 
Zuma” 1928-1944 ___ 2,208 442 3,754 8,832 8 3485608 a 
| Totals 4,940,096 552,047 1,025,694,543 294,043,133 
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Juab Counties, Utah: 
3. Data modified from Kildale, M. B., in Cook, D. 
All other data from U. S. Bureau of Min 


Data modified from Cook, D. R., editor, 1957, pl. he 
Morris, H. T., T. S. Lovering and others (in press), 
U. S. Geological Survey Professional Paper 1024. 
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Geology of mines of the East Tintic mining district, Utah and 
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Figure 196: 
) LOCATION AND STRUCTURE MAP OF EAST. TINTIC DISTRICT oe 
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i Adapted from Shepard, Morris and Cook, 1968, p. 948 
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Figureri9 7s 
STRATIGRAPHIC COLUMN OF EAST TINTIC DISTRICT 
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lead might be present in the East Tintic district (James, 1973, p. 35). 

» Burgin Mine 

The Burgin mine is the chief mine of the East Tintic mining district and 

is located in NWSESE 15-10S-2W at an elevation of 5,600 feet (1707m). The mine 
is one of a few discovered in the Tintic or East Tintic districts strictly by 
geologic inference. the area known as the Chief Oxide alteration area was 
recognized as a good explorational target because of the intensely pyritized 
lava. There were similar alteration patches lying uprake from the Tintic 
Standard and North Lily ore zones. The subsurface geology of the sedimentary 
rocks underlying the Chief oxide area was not known and it was suspected that 
the Cambrian Tintic Quartzite lay beneath the Packard Quartz Latite.< S:inis 
alteration patch was also on strixe with the Eureka Standard fault zone, a 
known ore producer. In 1946 and Spd See es Mining Co., with the U. S. Geological 
Survey, drilled hole N-1 and established the presence of a thick but unknown 

y section of carbonate rocks beneath the Packard Quartz Pati ted lietois. Hole 
about 50 feet of altered dolomite containing traces of lead-zinc were cut. Geo- 
chemical methods of prospecting were of great interest at this time and it was 
decided to use these methods to look at the Chief Oxide zone. The study revealec 
anomalous trace concentrations of copper, lead, zinc, Silver, arsenic, antimony 
and other metals in a northeast trending zone cutting the ee This geochemical 
anomaly was compared to similar mineral-rich halos in the alteration patches of 
other ore bodies in the district and a second hole, N-2, was drilled near its 
center to a depth of 1,100 feet (335m). The hole was stopped and the exploration 
program terminated when no ore was found. Despite Newmont's failure to fandvoxre, 
the U. S. Geological Survey continued to maintain an interest and additional 
mapping was done in the alteration area. After careful evaluation, the U. S. 
Geological Survey decided to deepen N-1l by core drilling, hopefully to provide 

y additional geologic information that might encourage private mining companies 


to explore the area. The most significant result of this drilling was the 
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discovery of fossil corals and brachiopods of Devonian and Mississippian age. 
This led to a reanalysis of the sublava structure and sedimentary rocks. The (— 
presence of Devonian and Mississippian rocks suggested the existence of a completely 
concealed north-trending thrust fault that was probably intersected by north- 
easterly trending mineralized faults and fissures. It was thought that such 
a structure might lead to a significant ore body as it was the same situation 
found in the Tintic Standard mine. Deepening of the hole cut low grade ore 
at a depth of 1,400 feet (427m). 

Kennecott Copper Corporation became interested in the area through its 
explorational company, Bear Creek Mining Co., and began investigations in 1955. 
The encouraging results of the U. S. Geological Survey work led Bear Creek to 
begin sinking the Burgin No. 1 shaft in 1956. A limited amount of surface 
drilling was done prior to this to locate the best shaft site Snares obtain 
additional information concerning the sublava sedimentary rocks. In January, 

| | 

1957, the Burgin No. 1 shaft was sunk to a depth of 1,100 feet (335m) and by ¢ | 
August, 1959, lateral development on the 1050 level totaled 4,721 feet (1439m) 
and diamond Grilling totaled 15,480 feet (4718m). Early in 1958, on the 1050 
level, about 1250 feet (38lm) west of the BurginwNoc-1 shaft, ite suspected 
thrust fault was encountered. This was about 225 feet (69m) below the workings 
of the 1000 level of the Apex Standard mine driven over this area 20 years 
previous. Exploration north and south along the fault led to the discovery 
of high-grade ore and down-dip extensions were confirmed by additional core 
drilling. At the time the mine was opened a minimum of 1,250,000 tons of ore 
containing 10 ounces silver, 15 percent lead, and 12 percent zinc had been 
established through drilling and drifting (Morris, 1964, p. 291-293). After 
the ore body had been proven it was decided to sink a second shaft for production 
purposes. It was sunk and the 1050, 1200 and 1300 levels were established, the ¢ 
latter 1265 feet (386m) below the shaft collar. 


Production in the Burgin mine started in 1966 and has been continuous to 
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the present (1976). Burgin mine production to the end of 1975 was 1,384,655 
short tons of ore yielding 482 ounces gold, 14,090,715 ounces silver, 76,756 
pounds of copper, 303,524,472 pounds lead and 28,161,083 pounds of zinc. The 
figures represent total metal content of the ore and do not represent recovery 
after concentration or quantities paid by custom mills. The ore bodies of the 
Burgin mine consist of various proportions cf sphalerite, argentiferous galena 
and pyrite in a gangue of rhodochrosite, and baritic jasperoid. The highest 
grade ore is massive eiilride composed predominantly of galena or sphalerite 
with minor pyrite. Intermediate ore contains various amounts of sphalerite 
and galena and minor pyrite in vuggy rhodochrosite and scattered irregular 
masses of jasperoid. Minerals found in the Burgin mine are galena, sphalerite, 
cerussite, anglesite, massicot, miniun, pyromorphite, tetrahedrite, argentite, 
manganosiderite, plumbojarosite, wad and cChalcophanite. Gangue minerals are 
barite, quartz, rhodochrosite, pyrite, dickite, kaolinite, jasperoid, and 
jarosi te: 

The geology of the Burgin mine is complex. The footwall of the East Tintic 
thrust is composed of Ordovician to Devonian age rocks. The hanging wall is 
Cambrian Tintic Quartzite and Cohir Shale. The main Burgin ore body occurs along 
the fault where the Ophir Shale has been thrust over the Ordovician Cpchonga 
Limestone. Other ore bodies are in the footwall and are similar to those found 
in the main Tintic district. The reserves in the Burgin mine are kept confidential 
by Kennecott Copper Corp. but it is safe to estimate that a quarter million tons 
remain below the 1300 foot level in the main ore body. This ore will have a 
grade of at least 30 percent lead and zinc and 15 ounces silver to the ton. 

Unknown quantities of ore remain in the "274" ore body which lies in the footwall 
of the East Tintic thrust. The Ball Park area of the Burgin mine probably contains 
the largest amount of low-grade lead-zinc ore known gn the: state-of ditah.»)-This 

ore will range from less than 1 percent combined lead-zinc to a high of 20 percent. 


Future exploration will probably prove the presence of ore bodies amounting to 
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several million tons. One of the unusual things about the Burgin ore body is , 
its relationship with manganese oxides, not found in other mines of the area. © 
Manganese oxides occur at the Tintic Standard and Iron King mines but are not 
closely related to the silver-lead-zinc mineralization as they are in the Burgin. 
Large masses of manganese-iron oxides encase the lead-carbonate ore bodies in 
the oxidized zones and rhodochrosite and manganosiderite are found below. This 
is especially true on the east end of the main Brgin ore body (Bush and Cook, 
1960). 
Trixie Mine 

The Trixie mine is located about 2 miles (3.2 km) south of the Burgin mine 
in SWNENE 28-10S-2W at an elevation of 6,050 feet (1844m). Interest to explore 
the Trixie area started at about the same time as did the interest in the Chief 
Oxide alteration area. Bear Creek Mining Co. projected an eastern extension of 


the Sioux-Ajax fault, which crosses the main Tintic district and into the Fast 


Tintic, district andiitracedas farias the) Crown Point mine. Anomalous lead-zinc 
values and in one instance some high-grade lead-zinc-silver ore were discovered 
by drilling the supposed extension. This led to the sinking of a two-compartment 
shaft to the 750 level in 1968. Northward drifting on this level encountered 

the Trixie fault and examined lead-zinc mineralization discovered by a surface 
drill-hole. Diamond drilling from the shaft station of the 750 level revealed 
the existence of a previously unknown fissure vein in the quartzite. The fissure 
strikes north-south and dips 65 cegrees to the west and has a strike length of 
about 1,000 feet. A drift was cut along this fissure and raises were run to 

a sublevel established from the shaft at 625 feet-"(19 im)” “Further sinking of 

the Trixie shaft extended below the 1050 level. Exploration looking for the | 


Sioux-Ajax fault has been done southward on the 750-foot level. A high-grade 
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gold and silver ore body was encountered in this area and is presently being 
mined. Through 1975 the mine has produced 89,379 tons of ore containing 14,148 


“ounces of gold, 981,246 ounces silver, 579,218 pounds copper, 950,583 pounds. . 
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lead and 141,500 pounds zinc. Mine workings in the Trixie consist of four 
levels, at 625, 750,°900 and 1050 feet ave 229, 274 and 320m). The most 
extensive level is the 750. Total workings in the Trixie consist of a mile 
of drifts, crosscuts, raises and winzes. 

The ore deposits are of two types: lead-zinc-copper replacement ore along 
the Trixie fault and fissure vein deposits in the Tintic Quartzite. The Trixie 
fault ore are replacements of Ophir Shale limestone units. Primary minerals 
include chalcopyrite, bornite, luzonite, tennantite, tetrahedrite, digenite, 
galena, sphalerite, stromeyerite, native gold and pyrite. Secondary minerals 
are chalcocite, covellite, bournonite, azurite, Malachite, aurichalcite, 
Olivenite, chrysocolla, cerussite, plumbojarosite, mMimetite, anglesite, argentite, 
argentojarosite, bindheimite, jarosite, hematite and scorodite (Pope, Ao 21; 

p.- 141-142). At present mining is taking place in the vein-type ore deposits 
and ore is being shipped as flux to Kennecott's smelter at Magna. Reserves of 
the Trixie mine are held confidential by the company but it seems assured that 
remaining reserves are adequate to maintain the Present productive level for 
a considerable number of vears. There are several excellent ed 
targets remaining near the mine that should enlarge the resource. 

Tintic Standard Mine 

the Tintic Standard No. 2 shaft 4s located 2.75 miles (4.4 km) east of 
Eureka and is accessible from the road leaving east of the summit to Diviéend. 
The No. 2 shaft is just above the Dividend townsite in SWSWNW 1Se20S-2W at 
an elevation of 5,975 feet (182lm). Mine workings consist of 3 shafts and 
associated lateral workinces. There are 230,000 feet (70,104m) lateral workings, 
30,000 feet (9144m) of raises and winzes and the shafts are 1,494 feet, 1,557 
feet and 600 feet (455, 475,e8and 182m) deep. 

The ore bodies are found as replacements in the Ophir Limestone along the 
Tintic Standard thrust fault and are found in fissure and breccia zones in the 
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Tintic Quartzite. The replacement ore bodies are largely oxidized and contain 


ip PROS Gas 
Bee mat 


ae 


pete SRG hk S eory 


S/O 


cerussite, smithsonite, anglesite, cerargyrite, argentojarosite, galena, 
tetrahedrite, argentite, native silver, enargite, malachite, azurite and 
covellite. Gangue minerals are quartz, barite, calcite, dolomite, pyrite 
and jasperoid. Production from the mine is 2,372,148 tons of ore averaging 
a trace of gold, 24.4 ounces silver, 11.9 percent lead, 0.4 percent copper, 
and a trace of zinc. Reserves consist of a shaft pillar at the No. 2 shaft 
from 1,174 to 1,365 feet (358-416m). This pillar contains 80,000 tons of 
ore averaging 20 ounces silver and 10 percent lead. The ground is heavy 
and would be difficult to mine safely. 
North Lily Mine 

The North Lily mine is located about 2 1/4 miles (3.6 km) east of 
Eureka in NESENW 16-10S-2W at an elevation of 6,275 feet (1913m). ° Mine 
workings consist of a shaft 1,850 feet (564m) deep with levels at 700, 900, 
1,Q00;, *by200% 27950: andy 500° feet (213; 274,305, ‘366, 411 and-45 7m), along 
with several sublevels. The workings have a combined length of about 10 miles 
(16 km). The shaft is collared in Packard Quartz Latite and Cambrian limestone 
is cut at 475 feet’ (La5m) and the, Pint. covers: remo cue oe ae depth Of 27,605 
feet.(489m). At least two thrust faults are encountered in the shaft. “Ore 
bodies are in the middle of the Ophir Limestone where it is in thrust contact 
with the Tintic Quartzite and in breccia zones in quartzite. The mine has pro- 
duced 377,500 tons of ore from 5 different claims and 271, 603 tons averaged 
0.2 ounces gold, 10.4 ounces i gaa: negligible copper, 17.7 percent lead, 
and 0.5 percent zinc. The replacements ses lead-zinc-silver ore and the fissures 
contain gold-copper-silver ore. Some of the fissures contained very high grade 
gold and cut samples of over 2,000 ounces per ton came from the Endline dike 
fissure.’ Ore minerals in the North Lily are enargite, tetrahedrite, hessite, 
petzite, pearceite, galena, sphalerite, cerussite, smithsonite, cerargyrite, 
argentojarosite, native silver, native gold, chalcopyrite, anglesite, tennantite, 


bismuthinite)and plybasite. .Gangue 


ore 


jasperoid, calcite and dickite. 
Eureka Lilly Mine 

The Eureka Lilly mine is 2.5 miles (6.3km) east of Eureka on the road 
extending from east of the Eureka Summit to Dividend. The shaft is on the 
east side of the road between the Tintic Standard No. 1 shaft and the North 
Lily shaft in SENWSE Met ios ou at an elevation of 6,100 feet (1859m). The 
mine workings consist of a shaft 1,587 feet (484m) deep. There are 8 levels 
and an inclined winze extending from the 500 to 1,400 level from which several 
intermediate levels have been driven. The workings have a total length of about 
15,000 feet (4572m). The mine is credited with the production of 245,000 tons 
of Ore averaging 0.25 ounces gold, 5.6 ounces silver, 3.6 percent lead and 
0.8 percent copper. 

The ore bodies are replacement lead-zinc-copper ores in the Ophir, Dagmar 
and Teutonic Limestones. Fissure ore bodies are in the Tintic Quartzite, 
particularly along the South fault. The replacement ores are chiefly oxidized 


“ 


lead and zinc minerals with accessory Silver and copper Minerals. Fissure 
Ores contain enargite, tetrahedrite, and gold tellurides in a Ganoue of barite, 
quartz, pyrite, calcite and dolomite. Reserves are small and the claims have 
been adequately explored in the vicinity of the South fault above the Tintic 
Quartzite. 
Eureka Bullion Mine 

The Eureka Bullion shaft collar is about 2? 1/2 miles (4km) east of 
Eureka in NENESW 16-10S-2W at 6,225 feet (1898m) in elevation. Mine workings 
consist of a shaft 632 feet (193m) deep which connects with the 800 level 
of the Eureka Lilly mine. A winze from this level connects with the 1,150- 
foot level. There are 14,116 feet (4,303m) of lateral workings in the mine. 
The shaft is collared in the Cole Canyon Dolomite and ends in the Herkimer 


Limestone. The lowest workings are in the Teutonic Limestone. Fissure ore 


deposits were mined that extend into the North Lily and Tintic Bullion properties. 


az. 


Replacement ore bodies were explored near the deep winze near the shaft. All 
workings are in the hanging wall of the Eureka Lilly fault. Fissure ores fe 
contain enargite, argentite and much pyrite. Replacement ores contain oxidized 
lead and zinc minerals and some cerargyrite. The mine is credited with a 
production of 18,589 tons of ore averaging 0.13 ounces gold, 8.19 ounces 
Silver, 1.8 percent copper and 0.2 percent lead. Reserves in the mine are 
unknown, but are believed to be small. 
Provo Mine 

The Provo shaft is 2.5 miles (6.3km) east of Eureka on the east side 
of the road that leads to Dividend. The shaft collar is 300 feet (9lm) north 
of the Eureka Lilly shaft and is in SENWSE 16-10S-2W at an elevar von Of 6,450 
feet (1875m). The mine workings consist of the shaft, 3200 feet (9lm) deep and 
700 feet (213m) of lateral workings on the 300-foot level. The shaft is 
collared in Herkimer Limestone and bottoms in the Teutonic Limestone. The 
Ore bodies are fissure-like replacements followed into the vroperty from the e 
Eureka-Lilly mine. Ore consists of cerussite, cerargyrite, malachite; and 
smithsonite in a gangue of barite and brecciated dolomite. Production. was 
about 150 tons of ore, the grade of wnich is unknown. No reserves remain in 
the mine. 

Eureka Standard Mine 

The Eureka Standard mine is 1 mile (1.6km) southwest of the Burgin mine, 
the shaft collar is in SESWNW 22-10S~2W at an elevation of 5,860 feet (1786m). 
The mine workings consist of two shafts; the Montana shaft 500 feet (152m) 
deep and the Eureka Standard shaft 1,424 feet (434m) deep. The lateral workings 
have a. length of 52,000 feet (1545m) and raises and winzes equal 10,000 feet 
(3048m) for a total of 64,000 feet (19,507m) of workings in the mine. The 
Eureka Standard shaft is collared in Packard Quartz Latite and cuts Cambrian @ 
limestone at 600 feet (183m), it crosses the Eureka Standard fault at 900 feet 


(274m) and enters the Tintic Quartzite and remains in it to the bottom. 
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The ore bodies are in narrow fissures and breccia zones in the footwall 
of the Eureka Standard fault. Minor replacement ore bodies were mined in the 
Ophir Formation in the hanging wall block of the Eureka Standard fault. The 
Ore minerals in the fissures are gold tellurides, enargite, tetrahedrite, 
galena, and sphalerite. Replacement ores contain galena, sphalerite and their 
oxidation products. Gangue minerals for both ore body types are pyrite, 
barite and quartz. The mine is credited with the production of 362,832 tons 
of ore averaging 0.7 ounces gold, 9.27 ounces silver, 1.02 percent lead and 
0.37 percent copper. Mining of the fissure ores was stopped because of hot 
underground water. The potential for replacement ore is small and the mining 
of the deeper fissures will require extensive pumping. At present the dump 
is being shipped by Kennecott Copper Corp. for flux to their Magna smelter. 

Apex Standard Mine 

The Apex Standard mine is located 1 mile (1.6km) southwest of the Burgin 
mine and is accessible from the Silver Pass road.) The Apex No. “1 shaft collar 
is in SESENW 22-10S-2W at an elevation of 5,825 feet (1775m). Mine workings 
Consist of ;twovsherts,. the Apex No. 1 and the Apex No. 2, 897 feet (27 2rieeeane 
1,552 (473m) feet deep, respectively. There are 6 levels Biesaen the shafts, 
not al? connect witmaoth.  Séveral thousand feet of lateral workings are in 
the mine as well as several long raises and winzes. Total workings are about 
30,000 feet (9,144m) in length. The mine is credited with the production of 
13,728 tons of ore averaging 0.01 ounces gold, 13.7 ounces silver, 2.7 percent 
lead and 0.4 percent copper. The ore bodies are tabular breccia zones and 
fissures in the Tintic Quartzite near the Eureka Standard and Middle faults. 
The minerals in the siliceous ore are enargite, tetrahedrite, galena, gold 
and silver tellurides and native gold. Gangue minerals are barite and quartz. 
Reserves are nil in the developed parts of the mine. There are good prospects 


in the southern part of the property which have not been adequately explored. 
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Surface alteration suggests the possible presence of a large ore body. 
Iron King Mine e 

The Iron King mine is located on the north side of Burriston Canyon 
1500 feet (457m) southwest of Mineral Hill. The Iron King No. l shaft is 
in NWSENW 21-l10S-2W at an elevation of 6,285 feet (1916m). The Iron King 
mine was worked in the early 1920s and possibly in the 1930s. It was mined 
for siliceous copper-gold-iron ores uses as smelter flux. It produced 
14,001 tons of siliceous baritic copper-gold ore averaging 0.1 ounces gold, 
1.4 ounces silver, and 0.1 percent copper. In all 50,000-100,000 tons of 
jron flux was shipped from the mine. The mine workings consist of three 
shafts, 500, 1,545, and 1,544 feet (152, 471, and 471m) deep from which 
several levels were run. There is also a long adit and several short adits 
on the property and total workings have a length of 2 miles (3.6km). 
Minerals found in the ore are enargite, galena, tetrahedrite, argentite, hessite, 
native gold, pyrite, barite, quartz, limonite and hematite. Ore bodies occur @ 
in the: quartzite /and in anale breccia along the Eureka Standard fault near the 
No. 2 shaft. Iron ore bodies are near the No. 1 shaft and consist of ‘limonite 
and hematite replacing the base of the Packard Quartz Latite. Reserves in the 
mine are small to negligible. 

Zuma Mine 

The Zuma mine is located on the south side of Burriston Canyon about l 
mile (1.6km) west of the Burriston Canyon and Silver Pass road junction. The 
shaft collar is in NESWSW 21-10S-2W at an elevation of 6,225 feet (1897m). 
The mine workings beens of a shaft 1,200 feet (366m) deep from which levels 
are turned at 200, 500, 800 and 1,200 feet (61, 152, 244, and 366m). All the 
levels extend to the south of the shaft. 

The ore bodies are found in the Opohonga Limestone near its contact with © 
porphyry. Minerals are argentite, galena, barite, quartz, and pyrite. Silver 


was the principal metal produced, but lead, copper, and gold were important | 


Ban sag 
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byproducts. The Zuma is credited with 2,208 tons of ore averaging 0.2 ounces 
gold, 1.7 ounces silver, O.2 percent copper and 7.8 percent lead. This is 
probably not a complete record of production from the mine. There are no known 


reserves in the mine. 
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WASHINGTON COUNTY 

A small amount of lead and zinc were Beodiene in Washington County in a 
mining history that extends from 1869 to 1968. Presently there are no active 
mines producing the two commodities, which were produced together with gold, silver, 
copper, and uranium. The total county production of lead amounts to 695 tons and 
that ae zinc amounts to 12 tons. The value of the lead is set at $159,617 and 
the value of the zinc is set at $3,260 (table 52). lead and zinc have been 
produced in two districts; Harrisburg-Silver Reef and Tutsagubet. Most of the 
production came from the Tutsagubet mining district which has the greatest 
potential for future production. Washington County is located in the southwestern 
corner of the state and the Tutsagubet mining district is located in the south- 


western part of the county (figure 198). 


Tutsagubet District 


The Tutsagubet district is in the central part of the Beaver Dam Mountains 
about 14 miles (22.5km) west of St. George. The district straddles the Beaver 
Dam Mountain divide and lead-zinc ores have been mined from both sides (figure 199). 
The mining district was Organized on June 2, 1883, but locations nad been made in 
the area as early as 1871. In 1884 the Mountain Chief Mining Co. built a one-stack 
furnace on the Virgin River to reduce the lead carbonate ores; smelting began in 
November, 1884, but in September, 1885 operations ceased because of litigation 
(Butler and others, 1920, p. 596). The amount of bullion produced by the furnace 
is unknown and recorded as a query in the county production figures (table 52). 
Between 1884 and 1888 the Apex mine was worked producing and shipping 300 tons of 
copper ore and from 1889 to 1893 the mine received $300,000 for copper ore and 
bullion containing lead values which were shipped to Swansea, Wales and Denver, 
Colorado. The district has been worked intermittently producing copper and lead 
Ore when the market was favorable through 1962. There has been no production from 


the district in recent years. The available production records for the district. 
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Table 52: 


Years 


1869-1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910-1911 
1922 
1913 
1914 
1915-1922 
1923 
1924 
1925 


_ 1926-1927 


1928-1936 
1937 
1938-1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
ale is 2 
1952 
1953 
1954 
1955 
Lo 30 
1957 
1958 
1959 


Production of metals from Washington County, 1869-1976 


Tons 


VMVVVVNVVD 


bw 
@ 


Ww 
1eai 


2,028 


Ww 
(op) 


18 


240k 
278 
239 
6 36 
AOL 
596 
2,025 
838 
1,414 
1,247 
707 
109 
163 
143 
307 
533 
1,764 
2 2a0 
15,614 
22,348 
2345 


Lead/Pounds 


? 

3,000 
£7,000 
84,885 
104,079 
231528 
12,500 
10 , 000 


68,000 
272,500 
289 , 200 
Li2;500 

200 
600 
30,000 
50,000 
4,000 
7,000 
2,100 
483 


Zinc/Pounds Copper/Pounds Gold/Ozs. 
pa aon 35 8824306 ? 
ra oe 750,000 LH OOLDO 
— 870,000 ee 30..00 
adh Pity ey. 191.00 
ae ie 220 £900 OU Fiesl-S 
pm 1,275,000 743.18 
besa 1,145,000 74.89 
= 2¢2a0 ping Li2e70 

data unavailable and/or no production 
sae cee es 95.39 

data unavailable and/or no production 
--- --- 23/222 
--- 802,343 | 621.15 
--- wee 1543: 

data unavailable and/or no production 
Toda 1,440 OVLg 

data unavailable and/or no production 
cae eg Be Waste ws 128. 86 
ao 637909 4.00 
Bias 86,003 28.00 
Dike 190,000 Pease) 
ee 72,400 1.00 
Sas 233,000 ZaDe 
rola 791,400 1.00 
— 177,500 ie 
calactigs 160,900 4.00 
sates 63,500 10.00 
ao 21,900 5.00 
eae 43,900 1.00 
fat 41,800 1.00 
2,000 30,000 a 
os Kos 166 ,000 5.00 
eet 346,000 10.00 
ates 221,600 11.00 
16,700 201,300 8.00 
Sento 54,000 22.00 
209 68,000 led 

% 
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Silver/Ozs. 


7,302,885 
18,000 
11,000 
10,200 

3,008 
3,169 
3,885 
3,504 


Value 


$8,531,946+ 
143,040 
146,300 
33,141 
G3, 173 
284,233 
167,960 
295,365 


196 


485 
199:, 256 
1,994 


969 


151,987 
9,531 
9,875 
27,082 

9,511 
31,597 

107,034. 

38,343 
82,266 
77,049 
28,165 

9,270 
10,627 

5,812 
17,631 
49,355 

130,544 

106,293 

129,422 

65,897 
20,988 
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Table 52 continued: 


Years 


1960 
1961 
1962 
1963 
1964 
1965-1966 
1967 
1968 
1969-19776 


Totals: 
1869-1902: 


1903-19093 
YS10-2968 : 


Tons 


579 
47950 
af 
339 
2g 045 


i, 500 
5,000 


) 


TE; 062+ 


Butler, 


Lead/Pounds 


197 
472 


183 


bi 38o.Uss+ 


L920 


Estimated by authors 
U. S. Bur. Mines Mineral Yearbooks 


Zinc/Pounds 


2,000 
1,000 
100 
291 
2,000 


24, 300 


Copper/Pounds 


144,000 
154,000 

12,000 

4,000 

18,000 

no production 
2,000 

4,000 

no production 


18,602,613 


Gold/Ozs. 


5,584.42+ 


Silver/Ozs. 


7,562,668 


Value 


$46,704 
46 ,566 
3,654 
8,791 
11,048 


6,316 
22,000 


SH i320 264 
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is summarized in table 53. 

Ores in the district are associated with northwest-trending faults and 
fissures along which replacement deposits have formed in Mississippian lime- 
stones. The district has potential of containing additional small tonnage 
lead-zinc ore bodies. Exploration in the district should be concentrated 
along the known ore-bearing trends and at greater depths. 

Apex Mine 

The Apex mine has been known by several names, a few of which are the 
Pen, Dixie, Dixie-Apex, and Utah-Eastern mine. The Apex mine is in NESWSW 
6-43S-17W at an elevation of 5,520 feet (1682m). Initial production from the 
Apex mine was from 1884 to 1888 when 300 tons of copper ore were shipped. 

From 1889-1893 the company operating the Apex received about $300,000 for ore 
and bullion produced. Early production was freighted by wagons 154 miles 
(247.7 km) to Milford, the nearest railhead. In 1899 a small furnace at 

St. George produced 8-20 tons of blister copper per month from Apex ores ) in 
1900 another and larger furnace was erected at Shem, 12 miles (19.3 km) north 
of St. George, which produced 3-4 tons of: bullion daily. * The ea aee Operated 
until 1907 under several managements (Butler and others, 1920, pi S867." the 
mine has been worked on a limited and intermittent scale producing small 
tonnages of high grade copper ore. Coastal Mining Co. maintains the assessment 
work on the property. Mine workings consist of several adits and an internal 
shaft at least 900 feet (274m) deep. Total workings exceed 10,000 feet (3048m). 

Ore bodies are associated with a fissure striking northeasterly and 
dipping 45 degrees to the southwest in Callville Limestone. At depth the ore 
occurs as an irregular chimney. The ore has been oxidized in all of the mine 
openings and workings and no sulfides have been found. Minerals in the mine 
include azurite, malachite, native copper, cerussite, hydrozincite, plumbojarosite, 
smithsonite, cuprite, aurichalcite, adamite, a naite, limonite and rosasite 


(Bullock, 1967, p- 75-76). The mine probably contains a small reserve of high- 
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Table 53: Metals production in Tutsagubet mining district, prior to 1887 to 1976 


Years Tons Lead/Pounds Zinc/Pounds Copper/Pounds Gold/Ozs. Silver/Ozs. Value 
Prior to )O5i "4 ? dae 300 ,000 e355 Lk, 200 $42,576 
1888-1889 ; no production 
1890-1894 ? ~ = 1,784,065 =" = 18,562 209 poe 
£B05= Leo 7 no production 
1898-1909 ? 43,669 scbes 8,318,266 ane 124,426 1,310,648 
910-1913 no production 
1914-1917 ? aa — 1827 735 0.18 667 48,932 
1918-1932* & 207 esi BBbI04 822 ? ? oan; 380 
1932-1940* EW 30" sei erise eS 250,001 0.60 645 24,135 
1941 no production 
1942 626 40,600 oe ian 190,000 1.00 1585 26,812 
1943 191 aie cog 72,400 1.00 90 cE a 
1944 536 100 eer 233,000 2.00 90 a oor 
1945 2,025 ieee wide alosd 791,400 2.600 235 107,034 
1946 838 68,000 ate 1774 500 cia B2o93 38,343 
1947 1,414 212.2800 es 160,900 4.00 i} ;O052 82,266 
1948 1,247 239,200 = 63,500 10.00 Lapees a? ,049 
1949 467 J 225500 as 10,900 3.00 4,192 23,821 
£950 109 200 eine 43,900 L200 85 9,270 
ley see b 600 ae 39,800 —— 42 9,774 
1952 143 30 , 000 cae ie as oe 1,085 ae? a 
4953 307 50,000 2,000 30,000 Pighe 2,476 17,631 
1954 aye | eaplan i 166 , 000 5.00 232 49,355 
1955 srt bets 4,000 a 345,600 10.00 588 P30, see 
1956 1 5o3 7,000 i ane 218,000 7.00 487 94,435 
1957 Ve Oae 2,100 16,700 174) 800 5.00 338 55 32 
1958 y Ry 483 Se aes 54,000 \ 4 5 ? 
1959 215° ese au 68,000 . ig 1 eal 20,988 
1960 eM he) 291 2,000 144,000 <p 5 46,704 
oes 4,950 472 1,000 154,000 tine 469 46,566 
1962 Ay], ei 100 12,000 oS 92 3,654 
1963-1976 no production 

Totals 49 5 eek t 949,733 22,009 15,864,689 522i 182,653 $2,173; 14 
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Prior to 1887 to 1917: Butler,.1920 
1918-1962: U. S. Bur. Mines Mineral Yearbooks 
4 Years marked with asterisk (*) have years in which no production was achieved. 
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grade copper ore and a large tonnage of low grade mineralized rock. 
Black Warrior Mine © 
The Black Warrior mine is located on the west side of the Beaver Dam 
Mountains, over the summit from the Apex mine. The mine is in SENWNW 12-43S-18wW 
at an elevation of 5,600 feet (1707m). The mineralization was discovered at 
about the same time as that of the Apex mine and moderate amounts of high-grade 
lead-silver ore have been mined. Mineralization is associated with extensive 
caves in limestones which dip gently downward from the surface. At the time 
of discovery a 200-foot long cave was thickly studded with stalagmites, 
stalactites and columns of calcite and the floor was littered with fallen 
blocks of limestone. Silver-bearing ore was found in fissures in the sides and 
top of the cave and beneath the blocks of limestone. Abundant limonite 
ane the cerussite ore; little development has been done cutside the 
actual cave. A few tons of low-grade lead-silver-zinc mineralization remain 
in the mine workings. 6 
Jessie Mine 
The Jessie mine is in NWSESE 1-43S-18W at an elevation of 5,040 feet (1536m). 
Mine workings consist of an adit, a:shaft, and twolimclines. AlLlSof the openings 
are: shallow and are alined along, a,faultvor i fissuresstriking UN: adS ee. and 
dipping 40-50 degrees to the northwest. Mineralization occurs as a replacement 
of the Mississippian Redwall Limestone. Ore minerals are malachite, azurite, 
and cerussite in a gangue of limonite and manganese oxides. The copper carbonates 
occur as rims to the mineralization and limonite, cerussite and manganese oxides 
make up the centers . The mineralized zone ranges in width from 2 inches to 
3 feet (Scm-0.9m) and was followed to a depth of 50 feet (15m). There are no 
reserves remaining in the mine. 
Paymaster Mine ‘ 
The Paymaster mine is in the first draw south of the Apex mine in SWSWSW | 


6-43S-17W at an elevation of 5,640 feet (1719m). The mineralization associated 
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with the Paymaster was discovered at the same time as that of the Apex mine. 


— 


yy ; No important orebodies have been found , but small amounts of lead-silver ore 
have been mined. Mine workings consist of a vertical shaft and several hundred 
feet of drifting and stoping along a northwest-trending fissure. Minerals in 
the mine consist of cerussite, Hjarosite, malachite, azurite, plumbojarosite, 
limonite and hematite. The nine aie rea fissure is about 3 feet (0.9m) wide 
at the surface. No reserves are known to remain in the mine. 
Unknown Mine 

A mine, the name of wnich is unknown, is located between the Westside and 
Black Warrior mines in SWNWSW 1-43S-18W at an elevation of 5,360 feet (1634m). 
Mine workings consist of a shaft 30 feet (9m) deep along a fissure striking 
N. 10° W. and dipping 45 degrees southwest and an adit driven beneath it. There 


are 200 feet (61m) of workings on the adit level. Minerals observed in the mine 


are malachite, cerussite, limonite and manganese oxides. Malachite occurs 
( et 
> along the edges of the mineralized fissure and the cerussite, limonite and 
Manganese oxides occur in the middle. Mineralization occurs in the Mississippian 
Redwakd Limestone. There are no reserves in the mine. 


Westside Mine 

The Westside mine is located on the west slope of the Beaver Dam Mountains 
in NWSWNW 1-43S-18W at an elevation of 5,600 feet (1707m). “Mine workings 
consist of an upper and lower adit. The upper adit, the most extensive, consists 
of 1000 feet (305m) of drifting and crosscutting. The mine workings are in 
the Mississippian Redwall Limestone and are driven along a fissure striking 
N. 70° E. containing minor amounts of cerussite and limonite. Total workings 
are about 1,300 feet (396m) and a small amount of ore may have been mined from 
them. There are no reserves remaining in the mine. 
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